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MEDIEVAL SIEGE WEAPONS (2) 
BYZANTIUM, THE ISLAMIC WORLD 

& INDIA AD 476-1526 


INTRODUCTION 


n liie nieclic'VLil Middle Kust il was widely said dial 'NiJiii od tlie Kin^ nl 
liahvlon' was the Hrsi person to constnici a sioneoblowing niaiigt>neb 
aiKl ihai tlie king leai ned ihe secret from the Devil Inmself. CoTnjdex 
siegi' machines bad of course been known in this aiea for a very long 
lime and ei\ilisalions that traced I heir roots lo Roin(% (heece, ancient 
Ii aii and even Inrlher hack Irarl traditions of elfeclivt^ siege warfare. Flie 


Sortie «6rlv Byzantine militarv 
treatises are, like this example 
from the late 10th century, 
illustrated with almost childlike 
drawings. Yet this is in some 
respects more useful than more 
artistic manuscripts since its 
simple illustrations show the 
devices which Byzantine armies 
actually used^ rather than the 
elaborate structures imagined 
by artists in Constantinople. The 
two objects in the centre seem 
to be wheeled, perhaps torsion- 
powered, engines to shoot large 
arrows- (TTeafr'se on Campaign 
Organisation and Tactics, Vatican 
Library, Cod- Gr. 1164, f. 236v, 
Rome) 
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mng^ana or arsenal in Eai l\ Byzaniine Cionslanlinople iiiL’luded a library 
rjf military hof>ks and tec hnical Lrcatiscs while the rulers of nval Sassanian 
IrRii had similar collections, as did tfu* kings of India. Several of these 
ancient texts still exist, especially those used by ilie liy/antines, and 
fragments oi Persian militarv manuals sumve in medieval Arabic books, 
bin nnhirtnnately almost nothing remains ol ancient Indian .sonrees. 



Competing Cultures - Shared Technologies 

I [owever, it would he wrong to see tlie siege icclinologies oi the Middle 
Ages merely as a cominuatioii oi ancieiii traditions. Jn fact the medieval 
Byzantine and Islamic worlds witnessed dramane advances in militaiT 
engineering, l lie Meditei raiieaii, the Middle East, Iran and to some 
extent India were opened np lo (iliinese technology^ which was often far 
ill advance of that of the (naeco-Roman world. Furthermore Islamic 
civilisation intiddneed a more open-minded attitude towards technt>logy^ 
in the ci\il and miliiaiy fields. Medieval tilirisiendom folkmed, and by 
the late Mitkllc Ages Europe and the Islamic world liarl become 
' mae 1 1 i i le-in i 1 1 ded ’ ti il m res. 

Mnsliins may have taken a lead but they also inherited highly 
sophisticated traditions of siege warfare* The final years of Sassanian 
Iran (late blh lo t'arly 7ih eentiny AD), long ihe rival of‘ Rome, weie 
characterised by a defensive meniaiity which laid considerable emphasis 
on siege technology I his is 
said to have been learned 
from the West bn I it seems 
more likelv I hat knowledge 
flowed in lioili directions. 

In fact eaiiv Byzantine siege 
warfare from the alh (o 
earlv 7lli eentmies AD was 
oid-lashioned. Ait hough 
the Cilu’istian Byzantine 
Empire possessed a liiglily 
resperted military tradition 
which would soon in¬ 
line nee die Arab Islamic 
caliphate, from die late 
8th century onwards the 
Byzantines were [irohahlv 
learning more ihan ihcy 
taught and the Bv/anline 
relianee on guerrilla-siyle 
'shadowing warfare’ left 
little scope lor comjjlex 
siege machines* 

Things changed in the 
10th ceilti!IT when a revivetl 
By/an tine Empire returned 
to th(' odensive and Byzan¬ 
tine military technicians 
may have coiin ihuted ro the 
develojjment of die new 


The mid-15th-century Arabic 
technical manual AhAmq 
fi^f-Manajaniq was mad© for use 
by Mamiuk Siege engineers and 
commanders. After showing how 
to erect the frame, mount the 
arm on the axle and attach the 
counter-weight, the book 
illustrates a manjaniq harbi or 
^war mangoner ready to shoot. 
{Ai-Aniq fi^t^Manajaniq^ Topkapi 
Library, Ms. Ahmad III 3469, 
f. 17v, Istanbul} 
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One of the finest Byzantine 
military manuais was made in 
the 11th century and is a 
collection of earlier texts. The 
section on baitistic machines is 
based on treatises by Athenios 
for war machines, Biton for 
catapults, Heron of AJejtandria 
for portable devices, and 
Apollodoros of Damascus and 
Philon for throwing and assault 
devices. (Biblioth^que Nationale, 
Cod. Gr. 2442, ff. 58r-59v, Paris) 



couiiLcr-Wfi^lii trt^bucliei. ihough this is more likely to fiavc Wen 
invented vvilliin I he* Islamic Middle Easi. 

One of the most sigiiificam aspec ts of (he eai ly Islaiiiic period was the- 
wav in which dirieieni iiiilitan traditions were bronglit logeilien In lact 
the early Aratj caliphate largelv depended u|jan tlie siege technoh)gies 
of conqnered peoples, main!) Arabised Syrians, (.iieek By/anlities, 
Iranians and lurks. Clonsequenlh the Ibnavyacl annies ihat aitacked the 
B\/amine imperial capiial of tConstantinople used advanced siege 
engines and by the* inid-Hih ceiuuiw (laiiph Marwan 11 had no fewer than 
80 stone-throwing inaehitres stored at llims in Syria. Ihe imporiance of 
specialist siege tioops rapidly increased nnder the sue ceediiig Abhasid 
caliphate, wliich had its capital in Irac) railienlian Sviia, with manjanHiin 
mangonel operaiors being staiioned in all impcntani fc^messes and 
accompanying all major expechlioiis. 

By the lime ol the (Imsades in the 12Th centun', wesli'ni t.ui’oj)e had 
reached a level of miliiarv sophistieauon such that Muslim military 
technicians found that the //rrm; c>r \vesiet iiers were now wordi siiidving. 
As a result, forms of stone-ibrowing engine^s called IJmfiji or 'Prankish 
were added to existing Arab, Persian, Turkish, Rumi (‘Roman’) or 
Bv/antine machines* Not until the I 4lh eentury, however, did w-estern 
European siege technology outclass that of the By/antines, Muslims, 
Indians and other easterners. By then the Mongols Itad burst u|K)n the 
scene, bringing with thtan much of tlie sopliislieated siege leehnology 
they had learned while conquering nc^nhcin tlhijia. But again the How oi 
ideas w^as not oiilv iit one dirextion, since tlie Cihinese leamecl how to 
consinict and use counter-weight trehnehets Irom Muslim siege 
engineers einployecl by tlie Mongols. Since Russia was conc|uered by the 
Mongols, it might have been expected that the Russians would emerge as 
experts in sic*ge w^arfare. Instead, Russia's scatteied and small cities meant 
that it was not fertile gnjund for advanced siege technology-. 

The situation in India is less c lear. Eai liei historians have lendc'd to 
inteiprct references lo terrifying sic'ge weapons in eai ly Indian efric 
tc*xLs LOO literally, leading some to claim that gunpowder was invented 
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(here, ill reality India remained barkwarci in ?^icge Lerlinobjgy; desjiite 
pir-Islamie India's sophisiicaiiun in niatheinaiics, meialliirg\ and 
chcmisin. Perhaps iliis was because Hindu and Buddhist armies 
cnnducied warlare in a manner governed by leligious taboos wludi 
ininbiled the use oi fire for militaiy purposes. Pnriher afieltl, in soiulieni 
India, Sri l.anka, Bnrina, Malava, and other parts of soutliH^ist Asia 
inflneneed bv hidian eivilisation, siege engines were rarclv recorded, 
despite the fact i!iai field Idrtifieations and strongly entrenclied 
sTockadt^s wta e a dominant feainre of war in these regions. 

STONE-THROWING MACHINES 


riiree basic systems were usetl to tbiow missiles at enemy ibrlilkations. 
Tilt' first was loi sion-powereal, relying upon power stored in twistt'd 
skeins or ropt's. The seeond relit^d upt>n the traction princijjle, using a 
beam-sHng pulled In tine or more men or vvomem and later by a counter- 
weigln. Tht‘ thiid system was essentially a large crossbow. 


Ai-Aniq ft'i-Manajaniq, or 
'Elegance Concerning 
Mangoneis\ is far the most 
comprehensive surviving manual 
on medieval stone-thro wing 
machines. The manual was 
written in Egypt or Syria in 
1462, but draws on lost earlier 
treatises^ This illustration 
shows the three most suitable 
machines to be mounted on a 
fortified tower. On the right is a 
man-powered mangonel which is 
called a manjaniq "arradah. In 
the centre is a counter-weight 
type now called a Turkish 
manjaniq. On the left is a single¬ 
armed, torsion-powered machine 
labelled as a ziyar. (At'^Antq fi*t- 
Manaianiqt Topkapi Library^ Ms. 
Ahmad III 3469, f. 63v, Istanbul) 


The Power of Twisted 
Skeins 

r< j r s i t in - [1 (> we rc d machines 
wiili one ur iwu arms were 
known (inring tire Roman 
period and were used exten¬ 
sively as die Roman Empire 
declined in die 4lli-5di 
cent 11 lies. These included 
die seenhnglv wagoii- 
m c >n 11 1 e c 1 {arrohailisl n . Th 
Ihkiika wrllien bv ilie 
Empenir I ,eo (886-912) 
a Iso m e 11 1 i o n e d i n fa n t ry 
with wagons cat l ying stone- 
tin owing artillery now 
calierl mn^anika ahk/a or 
f^akiifL As tlie weapon could 
swivel from side t(^ sirle, a 
twt>armed loi'sion machine 
is also more likely than 
the siHgle-arnu'd Ivpe pre- 
\iniislv c alkal an onager. A 
cenluiT or so laler tlie word 
elakation iiieanl a windlass 
and in the lUtli centiirv 
it was associated wiili a 
weapon called the rhaerth 
maggana. Perhaps these 
magganiha alahia were, in 
fact descended from die 
earri age-mounted, swivel- 
m m n u e d, to r s i on- powe i e d 
laie Roman (armbnUrsia willi 
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a wiiidkiss or sinular iiiechankal spaiiniuf^’ mechaiii'^in. I lif lOth-ctaitiiiy 
Hyzantiiio version coultl also shoot arrows as well as stones aiui perliajjs 
iiiceiicliaiy gieiiatles. 

Clearly llie cuin|>lic:aled two-aniied form of torsion engine had 
declined in significance during the Late Roman and Karly By/ianiine ten- 
tinies wliile die single-armed onag^^ror h\i!d ass' iu'came more iiii|jortani. 
Taeiicallv the frfmgrr\sds much less flexible as it was extreinelv fJifhenh to 
alter its aim, hut it was simpler to consrrnet and was more rohnst. 1 he 
reappearance ol twtearnied torsion machines in the Islamic world does 
not necessarily mean that their use was learned from the medieval 
Byzantines since such technoiogy' could have been inherited Irum the 
Sassanian Linpire anti was already available in the ex-Byzanrint" [irovinces 
of the Middle East. 

Variations on the term haUistn also continuetl ft) apjxatr in Byzantine 
sources, some olhheni again being mounted on wagons, while Creek and 
Arab sources make it clear that Byzantine hallislas were normally anti¬ 
personnel weapons used in both oflensive and deleiishe siege opeialitins. 
In die I Ith century I lert>n ol By/aniiunfs militan manual stated that: 


The Ottoman Turks continued to 
use stone-throwing manjaniqs 
after they adopted cannon. HeroT 
in an Ottoman manuscript dating 
from the late 15th century, an 
artist includes two cannon 
and a sort of trebuchet in a 
siege scene while other guns 
protrude from the fortress 
walls» {‘Alexander the Great 
attacks a fortress in Sistan'^ 
tskendernamef Institute of 
Oriental Studies, Ms, C. 133, 
f. 52b, St Petersburg, Russia} 



The construction of the one-arm device will 
fnnhsli lliose who wisli it with (lieory about 
calapulls \xatalmi(ixion\, as it brings together 
mncli for long-range shooting with {Ulhytone 
and pfilntione engines; that is stone-shooters 
[lifhob(dos] and missile-shooters [oxuhf^If^sin]. 

Perhaps this lithohoios was the single-armed 
machine previously known as an oftager, arul 
wtiich was now spanned with a form of windlass. 
According to the notoriously archaic terminology^ 
of Byzantine militaiy manuals, the Byzantines also 
continued to use animal tendons to make the 
twisterl skeins which |jiovided projjuisive power, 
as the Romans had done. 

I low lar medieval Russia niafle use of com¬ 
parable inachines is unclean Russian teiniinology' 
was particularly imprecise, with the words [mffhnlk 
anti pms/ta being used for various weapons. Nor 
are western European des€i’ipiit>ns of Russian 
siege engines very helpful. At the C a iisader siege ol 
Dorpai (nt)w Tartu) in Estonia in 1224, Russian 
troops helping the deienders use wliat lleim ot 
lavonia called to shtnu glowing jjieces of 

iron Ol’ pots of fire against the Clnisaders' wooden 
siege tower. T!ie name paterdl and the faet ifiat it 
was able to hnii vetT hot objects both suggest an 
onagei -1 i ke i nac h i n e. 

Problems of terminology are even gi eater in 
early AraleIslamic sources. Tlie 'armdfih is widelv 
assumed to have been a single-arnied inaeliine 
like the miager, since the name 'arradah may come 
from an Aramaic word for a wild ass and the Latin 



























tiainc' onager similarly mean I a wiki ass. Ekit (he image oJ a clonkev 
kicking upwards eoiilci Jusi as well apply Lo a beam-sling liactioii 
niaclijiie (see l>t‘low). Furthermore, later medieval military mamiais like 
A M n iq Jj 7-manaJa n iq c li^a rIv sli f>w that, by tl lei i, t lie maaja n iq al- "armdah 
was a man-jMnvered beannsling weapoiu while a minoriiy oJ’ seliolars 
eonsider tlu* 'arradah had always liecai a small (orm of bc'am-sling 
weap<m. h was used during the Ih’ophel Muhammaers siege ol Tail in 
Arabia in 630, a geiieratioii before ilie Muslim Arabs supposedlv met the 
beam-sling manjaniq 'iu central Asia. By then the 'arradah had been used 
against and h\ the Arabs in northern Syria* Fgvpt, [tac| and han. 

On the other hanch dining the Abbasid C lalipli al-Mutasim’s siege of 
Bvzantine Amotinm in central Turkey in 838 his siege machines were 
eacii served by fom merr and were [ilacc^d on carriages carried l>v car ls\ 
both oi w h i c h .sir gges i to rs i o 1 1 -\ >ovve i e c I we a p o n s. 1 i o wcw e r, a f e w ve a rs 
later in the c aliph’s capital of Haghdad, the Vcnrfc/r//M\as said to need lar ge 
qnaniilic^s ol ropCj which sitggesls a substairtial rnan-ptnveted beain-sling 
traction device. Whedier it was torsion or ti at tion powered* the ^itradah 
r emained an imponam weapori thronghout the Islamic wtrr Id din ing the 
following centm ies, especialIv in dcTeiice ol lortilicalions when 'aryadahs 
were placed n|)on lire walls* as is clearly desc r ibed itr sever al sonrees. For 
c^xample the mrd-l 1 th<entitr’> Persian traveller Nasir-i Kluisntw said of 
IVipoli in Lebanon that: ‘along the baitleiiieriLs are |)laced "anadahs ihv 
ilreir fear ul the Greeks [Bv/aiuines] who ar e liable to attack lire [ilace in 
their ships’,’ The Mnslirns c’oirnnirerl to rise the arradah during the 
Griisades and it seems to liave been relatively easy to change the aim of 
these light weafions. Arabic: aird Latin or Spanislt sourc es similarly slate 
that arradahs were used in Nor th Alrica and in the Islamic souihertr parts 
of the Iberian peninsula, Irecpientlv lieing placed on U)|) of lortified 
towers. Tire Glnistian .Spar r is 1 1 adopted tfie wea|jon but changed it to 
afgarrada (from du' Arabic a/ 'anadah), 

hr 13ih-L'eriliny Islamic nortber ir India the scholar’ Fakirr al-Din* 
wr iting in Persian iir Iris Adah al-Hmif or ‘Art of War', listed the aryadah- 
i yak ruy - simple* or single \irradah\ die \iymd(th-t gardan — rotaiiiig 
'arradak^ lire \iir{idahd khiifUi— sLaLionarv \iyradah\ the \iryadah-i rawan- 
fast shooting ^trrnduk, and lire: 'arradah-i giran - Ihg krradak Fakhr' 


Light forms of stone-throwing 
mangonel appear in Byzantine 
manusertpts to indicate that the 
event happened during a siege* 
Here, in a Byzantine-style 
manuscript from late 12th or 
early 13th century Sicily, a battle 
takes place outside the town of 
Dorustolon. The mangonel is 
mounted on a single pole and 
seems to have only one rope. 
{SkytitzGs History, Cod. 5-3, N2, 
f. 169r, Biblioteca Nacional, 
Madrid) 


1 G, Le Strange (tr), Diaries of a Journey ihrrnjgh Syria and Pahstine by Nasir-i-Khusrau in 1047 A.D. (London 
1S68; repnnt Ann Arbor 1077), p- 7- 
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In later medieval Islamic art, 
the men operating siege engines 
are often shown as Arabs or 
Persians while the soldiers look 
like Turks or Mongols. Here the 
operator uses a mallet to release 
the trigger of a fully loaded 
manjaniq. (‘The Sultan of Ghazna 
attacks a fortress’, Univarsai 
History of Rashid 
ex-Royal Asiatic Society) 


;il-Din Liiso ineniioiictl atiolher variaLion on the poetic inuige of a kicking 
donkey, wlien lie wrote that a hhark tn ‘little was used by artaekei s lo 
l)uniliaiTi a [>ara|)et and its derenders. 

One type of Islamic siege weapon was clearly constructed on die 
torsion principle. This was the ilym; whose iianie siiarcd the same root 
as the word for the most tightly pulled siring on a musical instruniem. 
Its skeins or twisted ropes were made of animals' hair, silk or tendons. 
fTsed froin at least the 12th ceninry, il came in single- and twtvarmed 
forms. Saladijfs men usetl /iyars during die siege oi Acre by the riiird 
Oiusade. In the l^ili-Mth centuries it was used as far we.st as Moiocco 
where one t>x-eai t could earn' fotn. presumably small examples, of the 
ziyfit: It could throvv coiiLaiiiers of semi-explosive iiicendiaiy material 
ami the two-anm^d qfum al-ziyar or 'how ziya/ version could shoot very 
large arrcjws. I’ven in the l.ath centun the single-ai nicd monjanhf ziyar 
was important enougli to deserve a short chapter iu the Egyptian Ai-Aniq 
Ji 7- A la ua ja a iq t ech u i t a 1 in an ua 1 . 

rhe most detailed description of a two-arnied mrsion-powered siege 
weapon ui tlie type known in Europe as an espringal is lonntl in die 
manual called Al- iahmn, written lor Saladin by Mnrda al-rarsusi, perliaps 
as early as I lfi9 when Saladin became wazh or ‘prime minister’ ol Kg^pt. 
rhis qaws al-ziyar was based upon a wooden f rame Lo whicli tiie twisted 
skeins were attached. Ordinan versi<jns were probably niourned on 
jieclestals like late Roman ami Byzantine weapons, but die monstrous qaivs 
al-ziyar described by al-I’arsnsi liad a frame which w-as over live metres 
across. Ii was probalih an experimental version of an establislicd weapon. 
I’he skeins wei’e ol mixed silk ami horsehair while nnseasoned oak was 
recommended lor the frame (see Plate A), the draw-weigiit being an 
estimated onv and a hall tons. VVidiout the windlass, which al-Tlirsirsi alsci 
described, the autlioi' maintained that 20 men were needed to |)ull hack 
its bowstring and the missile it shot had a head weighing 2 kilograms. 

I he pro[>(niions of ahrarsusi’s huge weapons were probably 
com parable to those ol a more nonnai qaws ahziyuK hut whether the 
ordinareweapon had iKmsirms of comjiositt' tonstniedon is unknown. 
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1 his was ainiosi tcriainly 
nuL ihe case with Roman 
and Bv/amine lypcs. Tlie 
flaws al-ziyar which the 
Laiipcroi Fitxlerick 11 pur¬ 
chased in Acre in 1239 
would surely fiavc betai a 
siandard versitni, bin in 
each ] Idi-ceiitiUT Morocco 
il took i 1 mules lo cany one 
distiianiled iimas a/-ziyar. A 
similar family of weapons in 
I he 1 r>ih-cen i n n' AI-A n af p 7 
Manajaaiy was called a 
ku\ha7ijil. One liad diree 
strings ami two sepaiaie 
bow-arms eaeli side, 
reealliiig the remarkable 
‘donbled bows’ iisi'd in 
tihina and IndoAdiina (see 



New Vangnarrl 13: Siegf WmpoNS of Ihi^ Far Easl ( 1 ) AD 612-13()0}, so it 
miglit be signiticani lliat an unexplainefi siege weapon called a kashkajir 
was also mentioned in Fakln al-DiiiN Adab al-UarF wiilten in India in the 
eaiiv 13di century. 'I’his mystcaious kashkajir was also later meniioned by 
Saif al-l larawi in Ins history ot the Afghan cir\^ of I lerat. 


The Power of Teamwork 

riie beam-sling or iraciion form (jf sTone-throwing siege engine was rnuclt 
more irnporuint in the By/antine and Islamic regions during the Middle 
Ages, ifiough the situation is less clear iti India. The toot of the fiy/atuinc 
words manf^ajtort, tfiafiganikon, mag^anika ancl other variations, as well as 
Arabic, Persian and Turkish variatkjns on the name tuanjaniq, was the 
Greek term manga no, which meant to criisli or stiueeze. At first the 
Byzantines used tfiese words lotjsely and even in the hire 9th centuiy the 
Fanperor Leo felt a need to explain the term hy saying 'stone-dtrowing 
maggntuka, the so-calkxl alahafia and teharmf. The Byzantines also used 
tlie descriptive teiiii pHrahak^s, which simply meant Ntone-thrower', 
though evtai this was sometimes cornipled to ptirarm. Fhe lahdarm seems 
to itave been one stich })eam-siing engine, mounted on a lambtla-shaped 
or inveited-V frame. Anodier was the uarnrmi (see above), which had a 


The staff-sling was found almost 
everywhere from Europe to 
China and It was from this 
that man-powerod tieam-sling 
mangonel developed. Here 
it is used by a Muslim soldier 
defending the city of Majorca 
(now Palma) in the Balearic 
islands, as portrayed in a 
late 13th-century Catalan 
wall-painting. {Museo de Artes 
de Cataluha, Barcelona) 


fniu-sided fnune, prolxihly with a short honzoinal piece at ihv top. In tire 
9ili ceimuT these two forms were sometimes called tlte liihoioi and the 
(altrholoi and ihey w^nild have been synonymous with the rmkisfi anti 
Aral) forms of manjaniq. 

rhe heam-sling stone-thrower was first recorded in China and the 
cai liest clear ilhistmiitju outside China was on a wall painting from the 
Transi)xanian jjalace-city of Pend/Jiikeni, dating houi shordy before the 
Aral)-lslamic concpiest. Flowever, the first fletailed description ui sucfi a 
wea[)on comes from the By/antine Empire, where it was used by Avar 
invaders descended from thejuan-lnan, wlio bad f>ee[i driven from their 
homeland north-west of China. The (-hinese-innuenced Avars used it 
dui’ing their siege of Tliessaluniki in 597, where Air h his hop John wrote: 
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] liesc peirnhoks wtTc tcira^onal and rested on hroiid bases, 
tapej’ing la nat i’ovv exirerti i lies. At ladled to theni were ihiek 
cylinders well clad in iron at tlie etuis, and thei e were nailed to iheiii 
litnbers like beams from a large hoiiscv These timbers had slings 
Iroin llie back and IVoni the front strong ropes by which, pulling 
down and releasing tlie sling, they propel the stones up high atid 
with A large noise ... They also covered these tetragonal petrahoks 
widi boatils on tfnee sides so that diose inside shooting them might 
not be wounded by arrows shot from the walls. And since one of 
these, with its hoards, had been bin tied to a cinder by a flaming 
ajiow, they carried away the maclhnes. On the following day they 
again bronght these c<>vereci with freshly skinned hides. ' 

The By/aniines, them adopted this beaiTi-sliiig stone-throwt'r enthusi¬ 
astically, yet the souiees still make it clear that they were priniarily 
used against people and flimsy parapets rather than the much siniTlier 
walls themselves, Thongli vulnerable to fire-anows, coiinter-lxuieiy lioni- 
liardmein and sorties by tlie didenders, they coultl maintain an astonishing 
laie offiie and could drive defenders from tlieir walls, When a Byzantine 
annv imaded Syria in lb32 it bombarded the hilltop castle of Bikisra’il 
before storming the fortifications. Inside tlie Bv/antine soldiers found 2(H) 


Most illustrations of mangonels 
in historical or literary works are 
unreliable and their scale is 
normally misleading, as In this 
picture of Mongol soldiers 
preparing to reload a manjantq 
during their siege of Baghdad- It 
is a late 14th-oentury copy of 
Rashid al-Din’a Universal History, 
made In western Iran- 
(Bibiioth^que Nationale, 

Ms. Suppl. Pers. 1113, ff- 
180v-181r, Paris} 



2 K. De Vries. Medieval Miiitary Tschnofogy tPetertHjrough. Ontarto, 1992). pp. 133-3.4. 
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corpst's, kilk'tl tliirin^ ilit* bonibai dniciil. 1 he lirnitaiiuiis ol such iiiat hiiieN 
(ontinued to he made' c lear in laU'i Bv/aiuiiie sources. For example a 
Ik/amine arriiv ailacked Ana/amt in soulheni Turkey in 11-^7 hut the 
defenders burtied ihe liy/antiiie mangonels witli lieated missiles. So tlie 
Bv/auiines etirased the supporting (ranters wiili nmd-l)iick. Nineteen years 
later a By/anliiie force tried to reconcjiier soiitliern Italy hut fotind their 
juiraholoi mangeniels had no eflect on the city wall. Instead they: 

... flung stones like a discus to flv high over the walls, atid they 
caused them to fall within the city. As soon as they let go the first one, 
an old woman strtUling in the city leceived the shot on her crowji 
and it shattered her head and broke every hone of her limlrs. 


Perhaps bec'anse traction-powered mac hines were easy to ronstrnet 
iind operate, beam-sling mangonels were nndonbledly n.sed in 
Teclmc)logicallv baekward Regions ol the Balkans and Russia. Kveii so, 
when Russian troops in Estonian Fann tried to use a heam-sling 
mangonel against the besieging ta usaders, it shot IxiekwatTls and hit tlieir 
own men. Nevertheless, tlu' Russians continued to use what they 
appareinlv called a prnnk hiwv \n the 1-hh-hhh centmic:s. 

Whether beain-sllng siege machines vvere used in hidia before die 
coming of the Muslims .seems douhtfuL Nevertheless, some hi.stoiians 
have assumed that Indian y^iffimpasafui, stoites ihrowti hy marhinc^s', 
were hmlecl hv mangonels though the hods to throw sicmes’ lonncl in 
I cuhei Indian somxes were probably only siaff-sliugs. 

The medieval Islamic world providers ahnndaut and derailed infoi- 
matiom Dest riptions of manjfittiqs being like seXHally excited stallion 
horses or eamc'ls i)rol;)ably refers to the upward swing of the sling oi the 


The so-catled Battle Plate was 
made in Iran in the early 10th 
century and illustrates an army 
attacking a fortress. On top of 
the tower there is a stone¬ 
throwing engine operated by 
the only man with a turban and 
beard. The siege machine itself 
is probably an inaccurately 
drawn single-armed torsion 
device, (Freer Gallery of Art, 
inv. 43.3, Washington) 
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A different smalt man-powered 
mangonel appears in another 
illustration from a tate 12th- 
or early 13th-oentyry Sicilian- 
Byzantine manuscript, showing 
Emperor Nicephorus Phocas 
attacking Mopsuestia in 965. 
The men pulling the ropes are 
fully armoured as apparently 
they are within range of archers 
on the enemy wall. {Skytitzes 
Histary, Cod. 5-3, N2, f, 151 r, 
Biblloteca Naoional, Madrid) 


way a Stallion t:aiiicl lets Ills Loiigtie loll oiU. Nit:kiiaiiics sut li as Tlie Bride' 
and I hc' Long llairod One* rcflecl die minierous pulling ropes aUaelietl 
to die other end of’the beam. AecouiUs of a siege of Mecca during a chil 
war in 092 include a desc ripiioii of liow such a mnnjartifj was used. 1 lere 
the Vslinoter' tucked up his long robes, picked up a rock, placed it in tlie 
sling and dieii (Jiclered die team of ropeunen to pull Later information 
indicates that tlie 'shooter' did noi release his liokl on the sling imnie- 
diatelv hut judged his monient against tht' tension ol die ']nillei sl As a 
result ail experienced 'slRiotet ' witli a disciplined team ol "pullers' could 
achieve astonishing accuracy es[)ecially when, as vve know from written 
and archaeological esidence, the missiles were shaped to a specific weight. 

Al-Bala^lhuri’s account oi tlie Arab siege ol Dayhul in what is now 
southern Pakistan in 712 describes how^ the Muslim commander, 
Mulianunad Ibn al-Q;isim, had a called ‘The Bride'* which was 

operated bv aOO men - probably an exaggeiation. As alBaladfuir i wrote: 
There was at Day!>ul a lofiy hufid [temple or perha]:)s even a slalue of the 
BuddhaJ surmounted hv a long pole and on this pole was a red Hag wldcli 
unfmled over the ctlv.' During the comse of regular corresfjondem e 
lietwcen Ibn al-Qasim anti Hayaj Ihn Yusul* coiinnandei of Islamic loi ces 
in tlie east, Hajjiy advised that Ihn ahQasim should: 

Fix the nfrrnjaniq dnd sliorten its foot and place it in the eiist | of die 
hiidd]. Von will dien call tlie w;^//Vodt/-masterand tell liim to aim at the 
llag-stad So he lironght down the flag-stall and it was broken;'^ 

fliis remarkahle shot so demoralised the garrison diat the eily soon 
fell. Numennis other mentions of the in Islamic sources of the 

7lh-11th centuries show that the wxxipon was used against defenders on 
a wall, jiaiapets, buildings inside a fortification and against ships 
auempting to break a l>loc:kade. By the mid-llth centmy the matijatilff 
was so common that it was tised as a way of descnhiiig something else* as 

3 H,M. Elliot [ed. J. Oowson). Th^ History of ss toid by its awn Historians: Tbe MubsmmadHn Period (London 
1867) voL I. p, 120, 
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when Nasir-i Khnsraw sairl hiat a khashab or ligluluruse nonh ol Basra, 
which helped ships iiavi^aie rlirangh die vast rnarslies of soudiern Iraq, 
was made of’four large Lijnl>ers 'like a wropVonc/. 

'[’he Middle Easrern manjatitfi used an arm which was cut from a 
single piece of timber rather than consisting fii numerous lengths of 
I jam boo lied togeihei; as in most C’hinese mangonels. As a resuk Islamic 
types were heavier than tlie Clhinese, whic li may in turn have encouraged 
tlie de\ek>[Hueni ol the eounter-weight version. I'he earliest technical 
description tjf a m/irtjanki comes Ifom Abu 'Ahd -\Jlah al-Khwaraziiii’s 
late Ifldi-ceimiry Mafhtih fil-lHum or 'Keys to Sciente’, This listed the 
t'lemeiiLs of a manjfmiq as the kuni 'chair’ or supporting frame, the 
kbinzira 'sow' (jr axle, the sakm 'arrow’ or Ijeaimsling which had an isfam 
or piece ol’ iron to whicIi the sling was aiiached.' Otiier later sources 
indicate that the element lt> which the tractiou ropes were attacited 
c<Juld similarly be of iron, Bv die micblOtli century tlie fuanjaniq Lduii^ in 
several forms, some of which remain obscure, su( h as tin* nifihh or 
'dadd\ king-legs' in Persian which was mentioned bv al-jaliiz ol Basra, ft 
is believed to have llirown smaller stones. 

Man-powered manjauiq.s coniiniwd to be usi'd until the 15th eentnry, 
despite ihe invention of a more ptnver fnl counterHveighi mr/njaniq dui] 
the adoption of guns chu iiig the 14th ceiuirry Pr esiimaljly ihe sirnpheily 
and reliahilitv tif the man-powered mfinjaniq meant that it remained 
irseliil as a high trajectory anti-personnel weapon. It was small enough to 
be mounted on top ol towers and coukl Ije used from inside fbriiilcations 
to pr’ovifle 'indirect fire’. 

file remaikaljle l^ih-ccinury Egyptian tnSliiary expeta al'Iarsusr 
again [Jicwided the most comprehensive description of early Islamic 
manjaniqs. fliere were, be wrote, tour basic types: the Arab, 'fttikish, 
Traiikisli' or Eiriopean, and the mirch smallei^ lu'aiK I’he Arab w^as tlie 
mosi accurate and reliable but was complicated to Ijuild. The 'lurkisli 
was the easiest to erect, while the 'FiankislT incorporated features that 
,seem to overcome problems inherent in the simple Turkish manjaftiq 
(,see [date [)). All mmV/,v powered by teams of rope-pullers apparently 
had a maximum range of ainuntl \2i) metres - and it is worth noting 
tiiat, like most artilleiy, manjartiqs bad a minimum range (of about 
HO metres) as well as a maximum range. Tire best wood for the beani- 
sting was cherry, althoiigli cedar would do. The axle and fi ariie were Ijest 
made of unseasoned oak, and there were several metallic elemeriis, 
including an iron book for the sling and ii’oii nails for the frame. Foi a 
man-powered watijfdfiq, thi ee-qnai lers of the arm should he on (lie sling 
side of the axle with one-(|Harter on the rope-pullers’ side, while the 
ropes themselves sbcmld be of hemp. 

Tlie range ol the In'ab or smallest riian-]>tHvered ntanjaniq, was less 
but, h(4ng mounted on a single pole, its arm could be moved side to side, 
enabling the operators to aim in any direction, Unfortimately al-Tarsnsi 
eorisidered this lu’ab so well known tiial it was not w^orth descriljing in 
detail, ext epi to state that ihe arm was mounted oti a lafaia or 'turner' 
which was a rotating swivel as shown in sever al manuscripl illustrations. 

Terminolog) changed in the 12th-Tkh ceiitniies when the main types 
of jrmnjantq w-eue kiuiwn as the Jmnjiyyah {westeiii European), 


RIGHT By the late 16th centurvT 
stene-throwing machines had 
dropped out of use even in 
India. Nevertheless, they were 
sometimes still shown in 
manuscripts alongside cannon 
and muskets, as in this 
Mughgl picture of Genghis 
Khan attacking a fortress made 
around 1596, The manjaniq with 
a counter-weight consisting of 
large rocks lashed to a wooden 
board may not realty have 
existed and the artist had 
probably never seen such 
antiquated machines. (Gengh/z 
Khan Nama^ National Library, 
Tehran) 



One of the most significant 
fragments of wall-paintings from 
the pre-lslamic Transoxanian city 
of Penjikent shows a team of men 
operating an early form of beam- 
sling stone-throwing mangonel. It 
is very similar to those already 
used In neighbouring China and 
probably dates from the very late 
7th or early Sth century. The 
mangonel itself is of the type 
which would later he known as 
an Arab manlaniq. (via Hermitage 
Museum, St Petersburg) 
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4 D.R. Hill, Trsbuc^mts, Viator IV (1973). pp. 100-01. 














m agh rib iyy a /f {we s t i 

I s I a IT i i r), riara h ughau ^iyya b 
(l>hu:k biill-like) aiitl shay- 
frw iyy ah { ck^vi 1 i si i), Of 
ihese, only the shaylaahyah 
was SI ill niaii-|)()wered, 
being userl against 
(aaisa tier-held Daniietta 
in t^gv[>t in 1218. The 
lermirTolog)^ also rlianged 
iji ilie eastern regions of the 
Islaniie vv<jrld where Fakhr 
a hD i n’s A fiab al-f larh 

gave matijaniffs niiirh the 
saiiie names as those giveji 
to anrtdab.%. Here the 
matijanifj ah Virus uas in )W a 
weapon winch could shoot 
in any rlirection and was 
[uohablv a laigej version oi 
the luab. Others were the 
m a n -poivi^ red ma uja udf-i 
niwan Mast throwing 
mangonel\ the hUnihsh’ 
manjarfiii fiu> whicfi was 
piobabh the same as the 
M i d d 1 c K a s I e r n sh ay fa n i, 
and the Ufauja7iiff ghtiri 
which had presinnahh 
been inirtKiuted by the 
(ihurifl dynasty which nilecl 
north-wesLern India mi til 
1215. Mt^anwhile the later 
metlieva] Islamic Inrliao 
Vinisik was pia>bably a 
smaller vtnsion of the 
wauiatiifi ai-’ariis. Some ol 
these weapons cojitinned in 
use well into the 17th 
cenimy According to the 
Mamlnk treatise entitled Al-Aaiq ftl-maaajafiiq, the only man-powered 
mangonel still used in the l5th<enHn7 Middle' hast was called a manjaaiq 
stiKani Like the lemai kable donble-counier-weight waujauui ijraftji (see 
below) it was a small weajjon mtinnit'd ttpon a |)ole rather than a frame. 
I wo sets of f]\c ropes were tied to two Iron rings attached lo a spla\ ed 
[1-sliapeti piece of iron, icsdl laslened to the ht'am-sHiig aj in. 


The Power of the Counter-weight 

I’he cumuer-weiglu mangonel oj tiebiichet is geneially believed lo have 
have been inventt'd in tlu' eastern Mediterranean region in tlit' Tith 
centiinwbieh is when the first certain evidence of its existence appears in 
ahTarsnsi's lieaiise written for Saladiii. I hnvrwer, a caiefiil leading of this 
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lex I sliows l hai i hc auilioi 
did not regard tfie couiuer- 
weiglu maftjfiniq as a new 
weapon. There is even 
ri mil 11 Stan rial evidence to 
suggest iliai riidiineniai y 
forms of roiniLer-vveiglii 
m/injanifi existed two cen- 
Uiries earlier. For example, 
the 20 'large’ manjaniff^ 
vvliich defended Tarsus 
in die mid-lOdi ceiUiiry 
were accompanied by three 
luysterioiis h-r-ri. 

Because the vowels of the 
word h-r-ri are mikntwvn its 
meaning is mielearj but it 
could he rooLetl in (he sense 
of ‘free’ or 'independent' - 
hut independeni ni vvhat? 

Perhaps of a team ol rope 
pullers, in which case three 
t)f the Tarsus mfinjaniqs 
miglu have been early 
CO 11 n un‘Wti gl 1 1 h) ran s, O r 
the w'ord could l>e rooted in 
the concept of ‘stony’, and 
here it is worth noting that 
al-Farsusi's eoiiiiterwveight manjftniii- the earliest known - was powtaed 
bv a net full of roeks. 

Ill a hand of freebooters under Klialaf Ibn Mula’ib seized 

Salamiva in central Syria and then threW' a respected local leader niir of 
the citadel IVom a nmnia}U(^. Surely this could only liave been dune with 
a coiinier-w-eight version? During the eaily 12ili eeiitiiry tirusadei’ 
invasions there were also a few' occasions where the Muslims' |>ett'aries, 
as lliey were known in Cirtisader sources, breached the walls of (li ttsader- 
held fortifications, which is unlikely to have been pussilile with 
man-poweied versions. In 1138 die liyzantines used notably power!ul 
mangonels during tlieir siege of the Syrian-Arah for tress ol Sliayzai 
where Ifsarnah Ihn Munr|iflli ret ailed in his memoirs: 


ABOVE AND RIGHT A superb 
I1th*century Byzantine military 
manual shovvs some siege 
equipment in an archaic and 
fanciful way while ether iiems^ 
like these pictures of two-armed^ 
tersion-powered weapons, are 
strictly technical. The first 
(above) shows the device with a 
winch mechanism. The second 
(right) shows a similar machine 
from both top and front, with a 
smaller winch or capstan, 
(Biblioth^que Nattonale, Cod. Gr. 
2442, ff. 74r & 76v-777, Paris) 


These manjaniqs could throw a stone tariher than the distance 
covered hv an arrow, their stones Ixang 20 to 25 m/7v in w-eight [57 to 
4(i kilograms assnniing a Svrian yat!\. One lime they hurled a 
large niillsLone against the house ol a It lend named Yusuf Ibn Abi 
ai-liharil), mav (aid's mercy rest upon his souk Ihis one stone 
desiroved the whole hnilding from top to [>ouonn‘^ 


Furihermt>re tliese Byzaniine mangonels opened a breach in the 
outer wall of Shayzair. 

5 Usamah ibn Munqidh (ed. H. Zayn), Kitab aH'tibar (Beirut 1988), p. 105; or as translated by RH. Hitti, Memoirs of 
an Arab-Syrien Gentfsmarr \PT\nceton 1929; reprint Beirut 1964), pp. 143-44. 
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I’he certain reference lu a By/.anline eoiiiiler^wd^iit mangonel was 
27 years later and duiing the Th inI C’nisade's siege of Acre (1181M)1) some 
mangonels were specifically described ds being the coimier-weighr T)pe. 

In addition to wiiiing aboLit man-pow'eit^d manjanufs, al-Tarsusi 
described and ilhistmted what fit' called a Persian inanjanui. I his had a 
supporting irame and a bcani-sling identical to those of t[>e 1’nrkish 
manjfmuf, except that the beam-sling had an iron ring at iLs lowei‘ end to 
whiefi a netting bag, filled with rocks, was attached. As the snj>porling 
frame was no taller than that of the nian^powei ed fnrkish manjamq, llie 
bag would hit the earth as it dropped, so a liole or trench w^as excavated 
bctwxam the base-frame limbers, enabling the bag of rocks to rom[>lete its 
arc when the weapon was loosed. It was still a primitive maeliine and some 
profilems resulting from its coimter-w^eiglit system iiad yei to be solved. A 
pulley system to pull the beam-sling down, and thus raise the eoiinter- 
weiglit, had not been necessary with the man-powered types a.s the weight 
of the tapering beam-sling w^as ec|nalised on each side of the axle* 

I he tiew'ot experimental element in al-Tarsnsi's f*ersian mfinfamq\vds 
his inclusion of a jarkh or large crossbow^ (see below) into the release 
merhanisin* I his, like several other features in aPfarsnsi's hook, seems 
unduly complicated and is not seen in later manjartiqs. \ lis deseiiplion of 
its function is also difricult to interpret but the pull ul the crossbow striug, 
w'hen released at the same moment as the l^icam-sling itself, may have 
helped overcome any inertia in the counter-weighi. As al-Tarsiisi made 
clear in his text, this manjaniq i:Am]d be operated by one man and could 
also throvv a missile weighing 50 rails— over 90 kilograms if the autfujr was 
using Syrian meastirements. 
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The late J2th to early 
14lh cell lu ties saw sig¬ 
nificant increases in the 
pn we r, i e I i a b i 1 i ty, va ri e ty 
and above all the accuracy 
of conn te r-w e i g h t mn n- 
jmiiqs. They were often used 
in considerable iiumbers 
and t:oukl now breach walls 
by sustained bombardment; 
some early 14ih-century 
mangonel stones found at 
Tlemceii in Algeria weighed TM) kilograms, d lie counter-weight manjaniq 
was similarly eflective in defence» sma-shing an attacker s siege engines. In 
fact a revolutionary new style of fortification appeared in the early 13th 
centLin^ with larger, more closely spaced anti more protruding iowners 
se ni n g as ein p lace m e ii Ls ft i r co u 11 te r-w e ig I it fnanjmi iqs. 

The manjaniq qamhugha (black build ike) was first mentioned in this 
Turkish form, at Akhlat in eastern Turkey in 1229. Some scholars suggest 
that it had been modified to shoot large arrows, tbotigli how a beam¬ 
sling weapon would do such a thing remains unclear. The name is 
Turkish and it w^as given prominence in the epic Destan of Uruur Pasha 
which* though w'ritten in the 15th centun; w^as probably based on a lost 
earlier version. Describing the Turks’ resistance to a Orusader naval 
assault on l/.mir* the poet wi'ote; 


In the late 13th qentury the 
IVtamIuk Sultan Baybare ordered 
a major strengthening of Syrian 
fortifications in the face of the 
Mongol threat. Local military 
leaders had to mamtain* at thetr 
own expense, those craftsmen 
who made and repaired siege 
weaponry. This mangonel sling 
made of leather and rope is the 
only one known to survive from 
the Middle Ages. It is approxi¬ 
mately 4Scm long and was found 
in the ruins of a Syrian castle 
along with various other items, 
including a reinforced 
hat decorated with the heraldic 


A Moor arrived* a black man [normally rncaning an ArAb in cartouche of Suitan Baybars 

Turkish poetry^, he buill an amazing small manianiq. He left no himself. (Private coitectionj 

[enemy] boat, no tower; he broke all in pieces. It was impossible to 
count the Europeans he killed. The Europeans in the ships shot 
their mangonels, the boats advanced and tbrew^ rocks. But with his 
manjaniq the black man destroyed them all arid broke the boats to 
pieces. See how many stones were throw^n at the infidels by his qara 
hughranug (note this further variation of the term).'^ 


By the time an Arabic-Turkish dictionary' was wTitten for newiy 
recruited Maoihik soldiers in I5lh-century Egy'pt* manjajiiq was 
translated as top - a w'ord which w'as also used for early caiuiou! Wriueii 
around the same time, but in Arabic, the Mam Ink Al-Aniq fil-ma?ijaniq 
supplies practical descriptions and illustrations of cotinleiHveight man- 
janiqs despite the fact that these w^eapons w^ere being superceded by 
guns. Its drawings indicate the relative lengths nl each of the 26 pieces 
of limber used in the construction of the haykai ot frame, plus two axles 
for the beam-sliiig and the cf>unter-w'eight box which had replaced 
al-Tarsu.si’s net full of rocks. It then described how' to mount the xahm ov 
beam-sling arm on to the axle by sliding it up a wooden ramp, how' to 
fasten the arm to the axle and slot the axle iiiio the frame, and how' to 
raise the arm so that tlie counter-weight ccuild be attached. Next came 
the attachment of a winch to pull down the arm once its couiiter-W'eighl 
was attached. A notched or slotted object W'as also fas tern ed near the tt>p 


18 


6 En.vefj [ed. & ir. 1. Mel i toff-Say a/). La Desfan d'Umur Pasha [Paris 1-954), p. 114. 











of ilie arm, pfihaps making it possif)le to alter the spot where the sling 
was attaelied and ihiis vary the weapon s range. Vhe following pages 
dealt witli the conjitei-weight box and how' it w'as histened Lo the arm. 
Next came a description of the trigger mechanism, foilowcxl by die sling 
and associatc'd elements, and fnially sotne pages on whai modern 
etigineers might tall ‘small parts' and .spares, 

A shoi’t chapter in dealt with tlie small manjanuf 

ifmnji which was mounted tm a single pole and had two cunnter-weights 
which swung down on either side of the supporting pole. It w^as, in fact 
similar to the two-box mangonels illustrated in the Italian Mariano 
Taccoia'.s De Marhirnsoi 1449 where it w'as labelled as a Imthola (see New 
Vanguard 58: Mediwal Siege Weapons (1) Westeim Europf). 

Meanwhile in the Byzantine Empire there w^ere compat able advances 
blit no evidence of leadership in such lechnotog), except that Eiiipeioi 
Manuel Comnenus may have been the first to react to the new- connlet- 
weight trebuebet by having massive new lowers added to the northern 
end of the land walls of (ioiisrantinople in the second half ol the 12th 
ceniiin. In central Asia tlie fortifications of Sultan Kala in the (Xisis of 
MaiV' (now^ in Turkmenistan) were rebuilt arotmd this time but, instead 
of ha\ing massive Towers added, the previously hollow walls were made 
.solid and much thicker to resist the impact of the new eoimter-weighL 
manjaniq. The Mongols who overran central Asia and Iran in the I3rh 
centiiiT w^ere soon using coiinter-w^eight manjankfs^ in great numbers, 
fhey also recruited Muslim and even European specialists lo operate 
these fearsome weapons a.s far away as China. Muslim artilleiTinen were 
similarly recruimd by the rulers of southern Vietnam in 1282. When the 
Mongols invaded India they placed some mmrjaniqs im river rafts and had 
them hurl large pieces cjf waterlogged limber when rocks were 
unassailable. In 1299 the defenders of the Indian city ol Ranathamblior 
used w'hat was called a sung-i maghnbi (western stone), which w?as probabh 
a manjaniqy and in the 14th century the Moroccan traveller Ibri Battuta 
described manianiqs aboard Indian Ocean ships throwing rocks anri 
incendiaries. A cc>astal town in Malabar responded by using manjaniqs 
against transports that were attempting a beach landing. 


Stone mangonel balls have 
boon found in aoveral Syrian 
fortifioationa. Some lay amongst 
the ruins where they had fallen. 
Others were still noatly piled 
ready for use by the defenders. 
They were olearly made to a 
number of carefully selected 
sizes, and a variety of these are 
now displayed in the citadel of 
Aleppo. (Citadel Museum^ 
Aleppo) 
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GREAT CROSSBOWS 



The crossbow sui“vived the f;ill of the Roman Empire and con tinned to bc' 
used in Byzaniium and parts the Islamic world. Further more it 
re-emerged as a weapon of war in tliese regions long before it did .so in 
we^stta n Europe. Thi^ tr igger system in these early irK"die\'"al Mediternrnean 
and Middle Etistcrn crossbows indicates that the tech nolog) had sunived 
from Roman limes ratfier than coming Iroin (diina. Byzaniijie and 
mefiieval Islamic militan- cn>ssbows were almost always associatt'd mth 
siege warlare but were not necessarily of the large form known in western 
Europe ;is great crossbows, despite sharing the same teclmolog): 

Some Byzantine weaprnis that w^ere formerly interpreted as crossbows 
are now regarded as something entirely diffeient. Hie mlenmimi, for 
example, was merely an arrow-gnitle. The chenoniaggana may have beeti 
an early crossbow hut seems to have been small wlien compared with die 
meialm toxcobulistmi mrla irnrhilmn cjr large hi>\\'-ballista^ with a pulley'. 
The latter were included amongst weapons required for an expedition 
to reconquer Arah-hekl Crete in 949 and may have been frame-mounted 
great crossbow^s shooting short but probably stout bolts called muaz 
or hniceb By the lOtb and 11th centuries the only crossbows used 
by Byzantine troops may 
have been heavy w^eapoiis 
mounted on frames or 
pedestals. Most .seem to 
fiave been capable of 
throwing stones as well as 
large arrows, and were 
()perated by teams of men. 

Such weapons could also be 
mounted on w^arships as 
well as being used to attack 
or defend fortifications. 

The oldest picture of 
a frame-mounted great 
crossbow is in an llth- 
century Byzantine military^ 
treatise. The w^eapon is in a 
wooden tow^er or cliassis. 

Tw'o levers enable the 
structure to be turned and 
loaded. The bow appears 
to be of simple rather tlian 
com posi Le c ons tr u clion 
and seems fixed to a 
vertical limben I tow^ever, 
the drawing is far from 
clean Perhaps the artist was 
copying a picture of a 
weapon w4hch no longer 
existed or perhaps he did 
not fully understand a new^ 
weapon. 


Siege machines rarely appear 
in medieval or even early 
modem Russian Illustrations. 
Nevertheless, this late 15th- 
or early 16th-century Russian 
manuscript offers one of 
relatively few pictures of great 
crossbows, here being used by 
a Mongol army attacking the 
Russian city of Vladimir. 

(State Archive of Historical 
Documents, Moscow) 


M! 



















Great crossbows are rare in 
Istamic sources. However four 
i I tu St rations are dedicated to the 
massive qaws aN’aqqar In Af- 
Aniq ff^i-Manajaniq. Some show 
the weapon with its spanning or 
stringing tabie frame whiie this 
shows it with a toothed winch, 
{At-Aniq fil-Manajaniqt Topkapt 
Library^ Ms. Ahmad ili 34@9, f, 
B1v, Istanbui) 


During the llth century the By/antines 
atlopted another fbrni of crossbow which they 
cal led a tzcmgra, Imgra or fzarcL These leiins came 
froin the Persian zanburak and charkh or its .\ral.>ic 
deri%'ation jarkL Within the Islamic Middle East 
tlie zanlnmik was a paitieularly fieaw military 
crossbr>w used in siege warfare while the jmkh was 
a lighter w'eapon w^hich was also associated \dth 
siege warfare. In neither case did the Byzantine 
terms reflect Western European inlluence. The 
Byzantines had adopted lighter crossbows by the 
13th and 14th centuries, but Greek, Turkish and 
Crusader sources agree that heavy, perliaps 
frame-mounted, great crossbows continued to be 
used. Comparable weapons were used in die 
Balkans and Russia, though on a smaller scale. In 
inid-13th" to Idth-centun Russia, for example, the 
word Mmasfre/sometimes seems to have been used 
for a large siege crossbow or great crossbow, 
perhaps introduced by tlie Mongol conquerors, 
who themselves came across such weapons in Iran. 


The arrow-guide was said to have been used 
by tlie Sassaiiian Iranians against the first Muslim 
Arab invaders in the early 7Lh century, .\ltliougli 
ihis was not a crossbow it may have been what lay behind an otherwise 
unexplained staienieni in a Chinese source from 636 which noted tlvat 
the Sassanian Persians 'have armoui; halberds, dense arrays of swords, 
crossbows and [ordinary] bows and arrows',' The real crossbow, called 
a qmvs abrijl or 'foot bow’, was first mentioned in the Islamic Middle 
East in 881, when it was used by 'Abhasid troops against rebels in the 
marshlands of southern Iraq, Fhc cjaws al-riJI also defended the Islamic 
frontier city of Tarsus in the niid-lOtli centur), Falimid Egyptian 
marines paraded with their qaws al-rijl and more advanced (/aws al-rikah 
(stirrup) crossbows a centiuy later, but these were still hand-held 
weapons. The Fatimids’ qaivs al-iaufab must have been a significantly 
more substantial crossbow as it shot bolts weighing five Syrian rails 
(over 9 kilograms). 

Meanwhile the Persian charkh, whose name indicates it was spanned 


by a windlass or a pidley, was another heavy weapon, probably rating as 
a giatn crossbow. It was meniioiicd in Firdawsi’s epic poem, the 
Shahnemtah, written shortly before 1000 but might have been known 
earlier as the Shahuimahis itself die first major piece of medieval Persian 
literature to survive. One section of the epic described how the Persian 
ruler, arrayed his army against his Turkish foe: 

The warriors of Baghdad who were with /.anga [the Zanjr'], son 
of Shawaran, were picked men of Kiukli [a suburb oi Baghdad], He 
ordered them to take their place on foot with their' kaman chmkb 
[windlass bows], in front of the elephants. If two miles of mountains 
liad been in their way, they would have pierced the rocks* hearts with 
their arrow's. No one was able to withstand their shots.^ 


7 RA. Miller (tr,), Accovunfs of VVfi^fern Nations in the North Chou Dynasiy (Berkeley 1959), p, 14. 
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i’lie At alls sul)sct|iiciiLlv boi rowed the icnii as jarkh while ihe TiirLs 
did so as the irirh, and these heavy sie^e crtisshows were used in the 12th 
anci I'hli centuries. The defenders of a castle near Diyarbakr killed so 
iiianv of Zangi’s troops diat, after the place fell, Zaii^i ordered that nine 
captured Jarkh erossbowiiieii have their tliuiribs cut off Although the 
captives were forced to hang their jarkh crossbows around their 
necks, indicating that the weapons cannot have been so lieavy, another 
12th-ceutury Persian source recorded that some charkhs could shoot 
arrows weighing half a kilogram to a distance of ^100 metres. 

In Eg>pt, al-Tarsiisi fiad alieady stated that the jarkh and the 'a(jqar 
were not as ptnverltil as the qaw.i alrziyar torsion^powered weapon 
described alxive. They were, liowevet; suiiiciently large to he spanned by 
a lawiab pulley, sci ew or windUuss or lever. Unlortunaiely the jarkh and 
'afftfur \s%^rc amongst those weapons whicli al-Tarsiisi considered too well 
known to require fnrlher description. Instead he devoted a page to a 
ioriii oi qaws a/-n)7 whicli liad been modi lied to be able to slioui ‘eggs' ol 
incendian inatc^rial (see Plate (j). 

Portimately a number of medieval Islamic coniposite crossbow staves, 
some of them large enough to rate as great crossbows, have survived. 
One from Syiia has been carbon dated to between the niid-12tfi and 
early 1'hh renturies. Two other great crossbow staves Ifom the citadel of 
Damascus are now^ in the Miisee de PAirnee In Paris. One is of composite 
construction while the second is of wood, probably froin a palm tree. 

Only a small part of the inid-l5th-centiii y Ai-Aniq fi'i-manajaniq 
concerns great c rossbows, whicli were probably outdated by the time the 
work was writlt^n. All tht‘ illustrations art" labellc^d as versions of tfie qmif.s 
ah'aqqair with ilieir spanning capstans or winches, and shovv how to 

8 Flrdawsi {ed, J.A, VLillerB), ShaJiname (Leiden 1077-^0). p. 1260; or as translated by A.G. & E. Warner, The 
Shahngma of Fird^u$f (London 1905), p. 147. 


The most remarkable iltustratiort 
in al-Tarsusi’s military manual is, 
In fact, the earlies-t known 
representation of a counter¬ 
weight mangonel or trebuchet. 
The text, however, clearly 
indicates that such machines 
had been around for some time 
before al-Tarsusi wrote his book. 
The mangonel shown here also 
incorporated a crossbow, 
probably as part of its trigger or 
release mechanism, but as the 
picture does not entirely agree 
with the text, this is not clear. 
See also Plate D. {AI^Tabsira by 
al-TsfSusli Bodleian Library, Ms. 
Hunt 264, ff. 134v-135r, Oxford) 
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attach bowstrings to snc:li 
powerfill weapons. Some 
pictures that initially seem 
to show siijjporting frames 
actually illustrate ihc tables 
to which the weapons were 
attached while being 
strung. 

The Persian kaman-i 
z a nb u ra h a n d It i rk i s h 

sembenek was called tlie qaws 
al^zanburak in .\i'ab regions, 
and was used alongside 
the jarkh during Saladin's 
campaigns. According to 
the Mam Ink ofncer Ibn 
Taybiigha, wriiing around 
136H, Persians and TurLs 
used the zunimrak while 
North Africans used ihe 
laqshak and Europeans used 
the jarkh. Fnrtherniore he 
staled ihai the arrow for an 
should weigh ten and 
a half dirhams (a third of a 
kilogram) while that Idi a 
(jmvs ahiknh or oi’diiiary 
stirrup crossbow should 
weigh slightly less/' None 
really rated as great 
crossbows and perhaps the 
hevdav of oversized siege 


The great crossbows in this 
11th-century Byzantine 
anthotogy of technical texts 
include a very complex form 
spanned by what appears to 
be a system of geared rollers or 
winches within the structure of 
the weapon. (Biblioth^gue 
Nationale, Ms. Grec. 2442, 
f. 63r, Paris) 


crossbows had now passed. 

Things tverc even less clear in medieval India, aUhough a chapter on 
siege w'arfare in the IBrluzcntury Adah al-Harbdoe^ mention the zanbumk. 
die chadih and the mm charkh or iialf chmidi. Wien IIvilegirs Mongol 
anny invaded northern India later in the 13ih centuiY it was said to have 
bruiighi 3,000 charkhs from China, and even before this campaign the 
Mongols who attacked the Ismaili castles in northern Iran had at least 
one kaman-i gax) *ox bow-’. This was supposedly a Iraine-inounted great 
crossbow operated by Chinese technicians and shooting large bolts whose 
[leads were dipped in burning pitch. Furthemiorc tliis weapon was said 
to liave a range of 2,500 paces! Hulegu/s Mongol anny subsequently used 
the charkh kamcin and the charkh andazan or 'throwing crossbowk the 
latter perhaps throwing rocks or incendiaiy grenades. 

In India the charkh continued to be used by Indian Islamic armies 
until at least the early 16th centuiy when the Babur-l^arna also ref erred 
to a siege weapon known as a kamanH-giir'oha, w'hich had a draw weight of 
40 baiman (about 280 kilograms) and the taksh-andaz. Both have 
sonieiimes been interpreted as exceptionally powerful great crossbows. 




9 J, D. Latham & W.F. Piterson, Saracen Archgry (London 1970X PA 






















































(liven the close links between Sri Lanka and 
some pans of soutli-easi Asia, especially 
Burma, it is possible that the yanta or 
'machine' which hurieci light javelins or 
'sharp pointed bamboo rods' in medieval Sri 
L.anka was coniparat)l€! to the giant crossbows 
used in Indo-Chiiia. This yanta could also 
ill row stones and was used by butli Sri 
l.ankans ami die Javakas wfio invaded Sri 
Lanka in the 13th ceninry.'" 

Some of the most experimental of 
medieval siege mad lines were based upon tlie 
oversij^ed anfl multiple crossbow. Several 
allempted to increase the crossbow’s ncHo- 
riously slow rate of shooting while presemng 
its sometimes extraordinarv' power Al-Tarsusi, 
for example, described and i I lust rated a 
multiple crossbow whidi, he maintained, had 
been const meted and which really worked 
(see Plate G). ft iias been suggestefi that the rharkh kaman used in Iran 
from the late 12th century f>nwards was another multi-shot weapon which 
could be operated by one man, but die evidence for this is dubious. It was 
[irobahly the lOth-centiny kaman charkh by a slightly diflerent name. 

I DROPPING, BURNING AND 
' EXPLODING 


I .ate Roman and early By/antine militan treatises refer to several devices 
to dro|j ofijects upon an enemy. For example, an anonymous Gili-ceniury 
Greek manual advises defenders to raise a large stone ‘with a suitable 
machine' motmted on their wmH .so as to drop the rock on the attackers' 
mobile protective shed or ram. Lhis machine w^as to have a sc[uare base 
with wheels and one or two .strengtheiiing braces and side pieces 
‘inclining towards each other and CfninecTed by braces'. A central pc}le 
had another beam across it Ifom which the missile was dropped by 
releasing several ropes." Something similar was conslrucied by a Greek 
sailor named John who used a ‘mast’ to r aise a small 'boat' beyond the 
wall of Coristaiuiiiopie during the Aval" siege of 626. Irillamniahle 
material was placed in this tilting 'boat' and then dropped upon the 
attackers. Wlien a Grusader army attacked Islamic Lisfjon in 1142, one 
of the defenders consLiueied surtietbing similar, again using 'small 
boats' to tip incendiary material over a w'ooden siege low'er which was 
only three metres from the wall, 

Glearly a sailor 's knowledge ul ropes, piiHeys and spars pr oved useful 
ill several sieges, as in Ibn al-Qalanisi’s account of the Grusader assault on 
Tyre in 1112. Here the attackers had a huge iron-tipped ram su.spended 
inside the lowxa part of a siege tow-er. In response an unnamed /\i'ab naval 
officer devised a system of iron hooks which w'ere hung over the wall to 

ID W. Geiger fed. H. Becheft)^ Cij^ure of Ceyifon in Med/eva/ Times (Wiesbaden 1960). p, 157. 

II G.T. Dennis. Byzantine MiUtary Tmatises (Washington 1985), p. 43, 




Various crossbows appear In 
Islamic art but they are very 
rare in the eastern parts of the 
Muslim world. TWo are, however, 
shown in a Persian miniature of 
Ttmur-I Lenk’s siege of limir 
painted between 1470 and 1490. 
Of the many soldiers In the 
scene, only these crossbowmen 
wear turbans, probably 
indicating that the Persian artist 
regarded the crossbow was an 
Arab weapon. {Zafarnama, John 
Work Garrett Library of the John 
Hopkins University, Baltimore) 


L 







































A; Torsian-powered engines 

















































D: MANGONELS 


D 



KEY 


3: Lu’ab or swivel manjaniq 

10 Single timber supporting pole. 

11 rimber side-pieces, thrust into earth. 


1: 'Turkish-styfe' manjaniq 

1 Wooden axle in iron sheath, fashed to 
bearn-s-ling and sbtted mto summit of timber 
support frame. 

2 Lateral frame lashed to end ot beam-sling, 
with ten puHmg ropes attached. 

3 Support frame of roughly hewn unseavsoned 
timber. 

4 Leather sling on rope to beam-sling, plus 
rope loop to shallow iron hook on beam- 
sling. 

2: Rumi or Trankish-style' manjaniq 

5 More complex support frame ot roughly 
hewn unseasoried timber, 

6 Lateral frame with side-pieces attached to 
beam-sling beyond the axle, and with pulling 
ropes attached. 

7 Weil greased wooden axle in wooden slots 
on top of support frame. 

8 Leather sling on rope to beam-sling, and 
wsth rope loop here shown over iron hook at 
end of beam-sling. 

9 Detailed view of top of support-frame showing 
sbts where axle of beam-sling would sit. 


4: Byzantine petraboie or 

‘Arab-style’ manjaniq 

16 Exterior of support frame covered 
fresh animal hides as protection 
against fire-arrows. 

17 Lateral wooden bars nailed and 
lashed to beam-siing, with ten pulling 
ropes attached then running through a 
horizontal opening in front of 
supporting frame. 

18 Roof-like structure inside supporting 
frame, beneath axle. 

19 Front and sides of supporting 
frame covered with timber planks. 


12 

13 

14 

16 


Hook carved from wood at end of 
beam-siing. 

Wooden swivel supporting axle at top 
of main pole, enabling lu'ab to be 
swung side to side and aimed In any 
direction. 

Lateral bar for pulling ropes, through 
which beam-sting and side-pieces are 
thrust. 

Close-up view of axle lashed to 
beam-sling. 


































22 Pair of large iron hooks to take 
upwards strain on crossbow (24) 
when hook (23) is attached to lower 
end of beam-sling, 

23 Long iron hook to go through ring in 
second iron band around front of 
beam-siing (27). 

24 Large foirn of Jarkh crossbow 
attached to front cross-limber of 
base-frame. 

25 Counterweight consisting of a targe 
rope-net fified with rocks. 

26 iron or bronze collar around lower 
end of beam-sling, to which ropes 
from counterweight are attached, 

27 Second iron collar around beam-sling 
with ring for hook from crossbow. 

28 Rope linking trigger hook of maniantq 
to trigger of crossbow, 

29 Wooden block and pulley tied to 
beam-sling, to enable operating to 
pull down beam-sling after shooting. 

30 Leather sling with small iron ring to 
go over the trigger hook (31), 

31 Angled iron hook attached to large 
iron staple, with trigger-rope attached. 


5: Earliest known form of 
counterweight msnjansq 
as described by al-Tarsusi 

20 Longitudinal elements of timber base- 
frame partially sunk into the ground. 

21 Hole in ground within base-frame, for 
lower arc of counterweight as it falls. 






















E: Protective sheds and screens 
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G: Great crossbows 
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snag anfi dt-ilct t tins ram. 
The same naval oflker then 
constructed a sort of crane: 

A long Ijeani ui 
unseasoned t ini her was 
set up on ilie wall in front 
of the [eneniyj tower. 
One top cjf it, forming a 
T-siiape, was another 
heani 10 cuTits [20 
metresj long, swung on 
j)ulleys worked hy a 
winch in llie manner oi a 
ship's main spar in (he 
direction ol whfyevei was 
operating the machine. 
At one end of ilie 
pivoting heam was an 
iron har and at the other 
end wei’e ropes running 
on jjuileys, by means 
of wliieh the ojierators 
could lioist hiu’kers of 


When a late tSth-century Arab 
historian mentioned "crossbows 
made of the skins of dappled 
monkeys’ he was probably 
referring to their surface 
decoration.. These massive bows 
were part of two great 
crossbows used to defend a 
Mamiuk castle In Syria where 
they were found and they date 
from the late 13th to early 14th 
century. (Private collection) 


(.lung and rcliisc and empty ihcm ovTr the Franks in tlie lowei: ... 
Then the sailor laid panniers aiui baskets lilled with oil, jiitcli, wood 
shavings, resin and cane-bark set on fire and lioisled up in the 
manner descrihed to the levt‘1 of the Fi’ankish t<Avei.’‘ 

Bv this means the defendtas destroyed two siege lowers. Similar skills 
were available in the Balkans, dioiigh diey were not always used with 
such success. When die By/.aniines attacked nnngarian-held Zemmi in 
Dalmatia in 1165, ihe defenders tried to drop a massive rock upon 
Bv/ainine sap|Kas aiiaeking the base of iheirwall, 


fhrdling it with wooden beams they fastened their rtypes to 
die limber and drew it up to a wooden turrtu which iliey had 
constructed, projecting over the wall, to drojy it on the Romans 
[By/antines] from there. Bui when tlie stone reaelied llu' Uinet, the 
luirei was unable to endure ihe weight ... Suddenly ii broke and 
crashed to cai th wiih many of the 1 Iimgarians.'' 

Similar lievices were used in medieval India wlieie large olijects 
railcti ^fUaghni wvit^ rolled or thrown onto ilic enemy, while in the later 
Miighul period stones droppi'd IVom a parapet were called sang nsiy^L 


Fire Weapons 

Fire weapons were far more higlily develo|>t‘d in the medit'val 
Bv/aiuine, Islamic and Indian worlds than they were in western 


12 Ibn arOaianisi [ed, & tr. H.F, Am^roz), Bi Dhayl Tankh Dimishq; Histoty of Damascus {Beirut 1908), pp. 179-80. 

13 Kinnamos [tr. C.M, Brand), Deeds of John and Manuel Comnsnus t>y John Kinnamos (New York 1976). 
pp. 1S1-B4. 

































Europe. Of course oil was alHinclaiU, either as olive oil, pine resin, or 
more si^nineaiitlv in rlie form of natinally occurring peLroleiini 
deposiis. Even in Llie 4th ceniury AD the Persians used }>articiilaiiy 
advanced miliiaiy pvroLeehnics whidi could not be extinguished by 
water. Am mi anus Marcel linns knew that the special ingredient was 
ealled naplulia but lie ihoiighi this was a secret lierb. Ehe late Roman 
and early By?.antine armies also had efiective incendiaries using resin, 
oil, bitumen and sulpluir which could be attached to large arrows or 
hand-thrown javelins. 

By the Bill ceinurv the Bv/antines used hre-pots ealled ihoiizia, but 
the biggest chemical advance came in the 7th century with the invention 
oi’ so-called Gieek Fire winch was credited with saving the By/antine 
Empire from the advam ing Muslim Arabs. In fact K^illinicus, the man 
Cl edited with inventing whai eame to he known as Gret'k Fire, was a 
Syrian Glu istian architect who deserted the service ol the t’alipli around 
673 and broughl with him the latest knowledge of mixing and per haps 
distilling crude oil with other ingredients. In the 7th century (heek Fire 
was mostly used at sea and certainly had a Lerrilying moral impact, 
[laving lost the oil-ndds of the Middle East, the By/antines apparently 
got most oi the pi imarv ingredieni from the Ifonhas region north ol tlie 
Black Sea where ct utle oil oo/ecl to the surface. It was prohablv gathered 
earlv in the morning or in winter hefore the nK>re volatile elements 
evaporated in the sun. Once ignited, this mix of crude oil and other 
ingredients was notably dinicull \o extinguish and could even burn on 
die surface ot the sea. 

File next majtrr advance was the devekipmenl of syphons to project 
(heek Fire without unacceptable lisks to the operators. Liquid lire shot 
through tubes was probably known by the latei‘ Dili cemury. However, the 
weapons were so complicated tfiat the Bulgarians could not turn 
cajilured Gret'k Fire syphons against the By/antines. 'Fhe main pi oblem 
was ju obably that (.reek fire htid to be heated hefore being ignited at the 
mouth oi‘ the syplion, and the distilled liquid had a low boiling point 
wliich could create^ an explosive mixtine with air, 

Fhere is lu^ agreement on precisely how a Greek Fire* pnjector 
worked, 'Hie early lonns weie bulky and were a|)parenily operated by a 


The Byzantines used Greek Fire 
very effectively at sea, and the 
best illustration shows a man at 
the prow of a galley squirting 
fire over an Arab ship- Close 
inspection shows an additional 
object on the top of the fire- 
projecting tube. This was 
probably the ignition element or 
fuse known as a warda or 'rose' 
in Arabic sources, [SkyiitZBS 
History, Cod. 5-3, M2, f. 34v, 
Biblioteca Naclonal, Madrid) 
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The following text from Heron of 
Byzantium aceompented this 
drawing of a Byzantine soldier 
with a Greek Fire syphon; "If 
some of those standing on the 
assault-bridge with a hand-held 
swivel tube incendiary shoot fire 
into the face of the enemy, they 
will so terrify the defenders 
standing on the wall that the 
latter will quickly abandon their 
position/ (Pof/orcefica of Heron 
of Byzantium^ 13th-century copy 
of a 10th-century ortginaU 
Vatican Library, Cod. Gr. 1605, 
Rome), 


jirotocaruboi, a siphonarii iuu\ a proms w^ho iicaied, piinipeci arid aiinecl the 
niixture {see Plate C)^ The Viking Sa^yo alsfj desnibt’d I he 

vulnerability of rht^ device; a fire-arrow which jjiinctuied a pipt‘ causing 
the iiiixiure lo lilow back in in die laces of its operators.'‘ 

The Kinperor Leo VI (88()-hl2) inainiainecl that the smaller liand- 
held fire projector was a recent iiiveniioji. U |>ic)bahly used a inure 
volatile niixture which could he ignited without predieating (see Plate 
C), while a smaller 'one-shor iiiceudiarv blowpipe could even he used 
uiulergrouncl, as it was during asi('ge of Durazzo (now Dnires) in I H)H. 

Once semi-explosive incendiary siilistances were developed, firobahly 
in the Islamic world rather than Byzantium, they appareiuty proved 
moiT eflenive or at least more versatile than tlie clumsy and uiiielialile 
Greek Fire syphons. Guiisecpientlv all sides used them when lliey coiiki, 
including the Byzantine Lmpire. In 1034, lor examjile, a fano|iean 
mercenan in Byzantine service pretended to he an envoy and entered 
the camp ol a 'lurkish army besieging Manzikert. Sndclenlv he produced 
three houles of naphtha’ which he ihrew against the eiiemy ?^ siege 
machines before galloping hack to safety. 1 he tuscis of these grenade-like 
weapons must alreadv have been ignited ami were perhaps hidden 
beneath the soldier's cloak, 

Fhe effectiveness of Islamic incendiary weapons against the 
Crusaders in the 12th and Lhh centuries is well recfirded. Of course fht^ 
basic rechiiologv' of Cheek Fire came lie>m the Micklle Last, as dirl most 
of its vital ingredients. Furthermore altitudes lovvards ihe inaclieal 
application of technology^ for civilian and military purjjoses within the 

14 J. Ha^don & M. Byrne. 'A Possible Solution to the Pnablem of Greek Firs'. Byz^ntinische Zeitschnft. 70 (1977), 
p. 999 







































incdicvLil Islamic world 
were closer to those of 
modern times than those of 
aru’ieni (ircece and Rome, 
so it is no surprise that 
MiLslim chemists and tech¬ 
nicians had outpaced their 
Bvzaiitine contemporaries 
by tlie lOth centnrv. 

Simple bundles of 
binning leeds had been 
used in pre-lslamic Arabia 
but in the early Hth 
eeI \lun Umayvad caliphate 
i nee ndiaiT materials were 
assembled befV>re a major 
siege campaign. Some non- 
Arab sources maintain that 
Muslims were using (ireek 
Fire within a decade of 
the By/an tines doing so, 
especially at sea. "I’hey were 
certainly doing so in river 
warfare inside Irac] in the 
mid-8lh centurv aiul the 
first indis])ntabie reference 
to the list* of naft or Cheek 
Fire in siege warfare was 
during Ha run al-Rast lid's 
attack on Byzantine Ilera- 
clea (now Fregli) in 802. A 
later accotuH ot‘ ilie same 
siege stated that rocks were 
wrappe d in n afi-sod ked 
fat)ric tlien thrown by 
manjan ?V/v. A 12Th-ei'n i u ry 
source also described large clay pots containing naff that W’cre covered in 
felt befoie being thrown. Hand-held naji grenades around the same lime 
w^ere thought to have been used against Indian wai-elephants, witile Sitidi 
naft throwers rode in bowdahs on the backs of four elephants during a 
caliphal |)arade to impress a Byzantine amljassador in 912. Tfiere W'as 
even one atiem|n to draw an enemy onto grrmnd which had been soaked 
wit It najl 

Knowledge of Ch eek Fire ‘flame-lbrowsers' Wiis similarly available, and 
one 9ih-centiuy Latin account desert bed the Muslims’ use of such 
weapons at sea: ' I he Saracens ... made a hearth on the b(>ws f)f their 
si lip on which they rested a vessel of bronze filled with the above 
[ingredientsl and pul fire under it.’ Tlie result was a great deal of smoke 
ami the toaring of the bellows. Similar weapons bad been used slightly 
earlier against a rebel-held castle in norihei n li at[ and during a civil war 
in 984 one army tried to use naff syphons in open battle, Ihit the 
wind changed and hkwv the resulting llames back into tlieir own lities. 



A 14th-century manuscript from 
Mamiuk Egypt illustrates two 
incendiary rockets called a 
mizun or ^balanced* and a 
majnun or ^mad\ (Suleymaniya 
Library, Istanbul) 
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VariaLioiis uii ilie woid zarraq were now hoin^ 
used, and diis, U>gefher witli na/fala dinl mukhrdti 
came to mean a flame-tlirower, A virtually 
unknown Arab poet desciil>ed such a zanm/fU 
ahuift in the middOvh ceninry: 

It is a tube of yellow^ [l)tass or brun/ej in the 
mouth of whieh tliere is a dnbi)le of the same 
colour [to hold the ignition fusej. When it 
conies to project it competes with the wind and 
rushes by just as quickly. When it makes wind it 
envelops men in a cloak oi darkness [the 
smoke] like a proteclitig idrtress. It has a lail 
[handle] which is like the tail of a |)ig standing 
on the head. Wlien one pulls ii [the handle] 
towards oneself] it releases its wind whit h strikes 
like a spear. Its spits lightning between two 
nights [the dark night inside die machine and 
the ciarkness of the smoktd and plunges inUi die 
fiat lie uaketl for tlic most terrible vengeance. If 
one is targeted tliere is no escape, iieitlier in 
surrender nor iu retreat.’’^ 

The f2lh ceniiuy scientist ai-]a/ari makes il 
clear rhar the naff sy|>hon had iioieietuin valves, 
while other Arabic sources show^ that (he nafl 
pixjector incorporated a small brass tank lor tlie 
fuel. The rc*suhing stream of Oil-based liquid was 
ignited bv a warda or ‘rose' fixed lo tlie Icjp of the 
iK.)//.le, diis being a sloW“buming f use to produce a 
*shihak [shooting star] as long as a spear'. 

I’his was die terrifying tradition ol pyroiechnics which the Clrusaders 
mei in the Middle f.asi. Tlicir own clnoihcles, and diose ol their Arab 
o]>ponenis, state that various forms of incendiaries were used against 
(Irusader siege macliines and even against individual soldiers, wliile 
C j’usader efforts to tise comparable weapons largely failed, h has been 
suggested that an almost coinpleie disa[>pearance of wooden siege 
U>wers during the Crusades resulted Iroin dieir being so vnlneral)le to 
naff, furthermore, this virtual disappearanee of suitable wooden targets 
may then have led to a decline in I he use* of nafi, except iu naval 
warfare. 

This was not yet the case in the late 12lh century when Saladin’s 
garrison in Acre was besieged by I he I hird Crttsade, Aw/? was so vital that 
Arab swinimers caiTied it into tlie harbour, jtasi a (j’usader naval 
blockade, fhe garrison of iK'sieged Ac:re also included prolessiunal 
iiicendiarv troops bui thc'ir efforts were not at first suceessful, so the 
son of a copperstiiith from Damascus offered to bum the (aiisaders 
siege towers. FAcntually he was allowed ro try, and his peiha|>s copper 
cuiiiainers for naff were hurled by a nnrnjaniq, lim ning tlie enemy s 
engines to the ground, 

15 M. Canard, 'Taxtes retatifs a I'efriploi du feu grigsois chez les Arat?e$', BuiSeUn d'^tudss Arafaes, XXIV 
(Algiers 1946). p. 7. 



Though highly stylised, this 
seems to be the only known 
medieval technical illustration of 
a naft or Greek Fire projecting 
syphon. It is described as a ^sup¬ 
plying container (fuel tank) with 
a copper mizraq (shooting 
syphon) beneath'. It is followed 
by another stylised illustration of 
a ^detached supplying container'. 
By the time this manuscript was 
made in 15th-century Mamiuk 
Egypt the naft and Greek Fire 
syphon had been known for at 
least six centuries, (4^.4nig f!H- 
Manajamq^ Topkapi Library, Ms. 
Ahmad III 3469, Istanbul) 
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Meatiwliilc" Iraqi incciicl- 
iaiy weapons ctHUiniied to 
be highly regarded. Qidr 
7rri/// or drat|i pois' were 
sho{ fj’oin manjanup duibig 
The siege of (hiisadeidield 
Danrieila in 1249; de 
joiiiville describing them as 
like a big cask and haying 
a lail [ul dame] die leiigdi 
of a large spear\ Tliey 
also exploded on intpacp 
perha|>s beeanse diey now 
coiuained primifive gum 
j^owder, riie [mrest lraf|i 
form ol nnft was called 
'whiteb meaning a clear 
liquid, but some kinds 
of 'black’ ftajf could be 
converted to 'white’ by an 
oibreliiiiiig process, I’he resuh coukl be mixetl with animal or vegetable 
laU lime, resin and sulplmi to make it adliesive like modetai napalm. 
However it was saltpt'trt' wtiich made later types of naft so mncii more 
effective tlian early Greek fire, Bv the Idth-llth century there yvere 
already seven dilferent ways of puritying saltpetre, and by the late IBth 
centurv there are said to have betm ten times that number. 

Packets ol perhaps ex|}losive naffM/vvv described as toeing allacbed 
to aiitjws, javelins spears, even maees in I4ih-centurv Aiabic teclinieal 
manuals, and there were several types of grenade (see Plate G)- lyvo 
ilre-arrows from die citadel of Damascus, now in the Mnsec tic I’Amiee 
in Paris, are made of iron with iron lins and small rings on their shafls, 
presumably for attaching packages of incendiary iiiareriai. But these 
particular missiles also liave large wooden plugs around iheir siialts, 
indicating that they were fit ed f rom early foiins of cannon. In contrast 
the si ham khitfdiya "Ghinese arrows', which were known hv die early 
\$ih century, may actually have been prinntive forms of incetKliary 
rockets. 

It is widely believed that incendiary weapons were highly developed 
in ancient India, Yet early Indian teferenccs are difficuii to interpiel and 
remain poetical lalhei than realistic. The only exception seems to he the 
nalikastras or ‘missile barrels’ which might have been incendiaries. In 
fact acconiiLs of earlv Aral} and 4’urkish invasions oJ norih-westeiii India 
seem to suggest that it yvas die invaders who made greater use of 
pyrotechnics, especially for frightening the war elephants on whirli 
Indian armies so olien relied. Things may have been changing hv the 
11 til cenniiT, and in the l^^tli cenruity, when Pakhr al-Din wrote lii.s Adah 
rdT/fzW} liir a Muslim ruler of tiorthern India, assoried incendiarv devices 
were probably in widespread use. These iimged from ordinaiv' fire- 
arrows to the alish hash ahnrn ‘iron lire shovcf and the UH atishin\vhkh 
were perhaps ‘ctmtainers of fiil for hurning’. fhe kusht-aniroi a lew years 
iaiei’ may have been similar to the earliest Ghinese gunpowder weapons 
wliich were, however, still incendiaries rather than guns. 


By the 15th century, when this 
iUustretion was added to a copy 
of an earlier training manual, 
Mamluk military texts included 
early forms of gun or hand- 
cannon as held by the man on 
the right. The picture also shows 
rockets and incendiary weapons 
using various forms of gun¬ 
powder. (Library of the Oriental 
Institute, St Petersburg) 
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Medieval Areb-lslamic technical 
texts include a variety of siege 
weapons using primitive gun¬ 
powder before the development 
of guns. HereT in a treatise 
written by Hasan al-Ramah in the 
late 13th century, two arrow-like 
rockets are attached to a rod 
with an incendiary warhead (a}. 
Another simple drawing shows a 
grenade-iike incendiary with 
three fuses (b). (Bibiiotheque 
Nationale, Ms. Arabe 26Z5 t Paris) 


Drs|jite tlieii dost- links 
with China, ]hc do 

not at first seriii to have 
boen noted tor ilieii 
i n ce n d i a ry tv c\m ot og\. 

Later 13ih- and 14ih- 
ceil t n ry Mon gol ar n lies 
were, however, fcarc^ci tor 
Lheii’ use ol pyrotcclinics 
in siege warfare. This 
prohahly had an iinpacr 
upon Russia, wliere the 
shereshir is said to have 
been a metal container 
for incendiary inaierial, 
probably ihrowii from a 
tnangone!. I hen tliere were 
the reinar kai)le 'wheels 
fiflcrl willi fire' which 
Russian Hoops in 'fartu 
used against (kainan Crii- 
saders in 1224 (see Plate B).'" Over a century and a liali later Tamerlane 
made devices 'in ihe fonn oi’ great wheels’ dm ing liis siegt' of l^mir. 

I liese were made of wood and were rollc‘d 'into the moat . though there 
is no indication they were set on lire. 

Mobile Sheds and Shelters 

Byzantine and Islaniic arnhes made considerable use of a remarkalile 
variety olTeinporary or movabie shelters during siege waiiaie. These are 
also (iescribed in some detail in surviving sources. The By/antine 
fhFlofud doitoises', for example, w'ere wooden penllionses such as those 
used by earlier Roman armies. They came in various sizes, could be 
transported on carts and sometiiiies had tlieir own wlieels. I Itwvevei; by 
the mid-lOlh century the cumbersoiiie ‘lortoise’ was widely regarded as 
oldTasitioiied, Smaller, more portable shelters called /zibz;/of supposed 
Slav origin were iiow^ eonsideretl more eflccitve by mc>si Byzantine 
militaiT tbeorists, at least when attacking smaller fortiticauons. They 
could be carried into jitjsiiion by a team oi men but again came in a 
variety ol designs ami sizes, the smallest being lillle more than portable 
mantlets. 

Infurmaiion from Islamic sources is more varied. A df/hlMlHih 
brawler * a protective shed covered with iresli cow-hides, was used 
flnring the Prophet MnfiamrnacTs siege (jfTaif in the early 7th ceniuiy 
AD* hut ^vas neveriheless fmrned wlien reddiot iron hais were dropped 
onto it. Assorted dabbabaks etjutinued to be used by Islamit^ armies 
thronghom the medieval petiod. It could be flreprooled with iron 
sheeting and could have its own integral defensive lower, in which case 
it w^as sometimes called a zahhufalL which again meant ciawler . Othei 
names for sinhlar prott'ctions iiichided the lOlli-centnn datfipib under 
wliich infantry cotikl advance under fire, whilt^ llie 14di century lurks 

16 J.A Brundag© {ir.), The Chronicie of H&n/y of Livonta [Madison 1961), p. 225. 
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ralk^l I heir smaller infaniry ijrotet tions little lro^s\ ijerhaps because 
I they advanced in slnvri hursisui jumps’. I’lie easiein Iranian oi iAighan 
imnvnh, sutnetimes called a ganvah in India, st‘enis to liave been similar 
to the smallest Bv/antiiie-Slav laim. It was ctwererl in bullock hi fie over 
cotto[i pafldin^t^. 

Sim[jle palisades or mantlets were known by various Arabic, 
IV-rsian and lurkish names, I’be Ireqtiency with which diese maiam, 
iujlah dwd sitamli Aiv memiotied Itum the 7tli cejitnry f>nvvaitls indicates 
ilu' so[>hisli<’arion of Islandc siege warfate. In Islamic India such devices 
were known as a rkajMU, turah aiul [Kaiiaps also includerl die obsc ure dali 
mardah t>r bnany menk d'lie sdnhakalu as described by al-Iarsusi in the 
12th century, was a more ctmiplicated structure spec incallv designed tf> 
proteet missile-ilirowiiig siege machines. Its frame nm onlv absojbed 
tlie shock or enemy missiles, but could be tilted so that the machine it 
was prelecting cotild shoot Itack. As such it appears to fiave been a 
precursor ol the sort of movable screen ydaceti in Jfont of cannon 
chi ring later medieval Eiiiopean siege warfare. 

Occasionally llie source's include very detailed acconnis 
oihet'wise little-known devices. Follenving ilte llnal siege t>f Acre in 
l2fJl tile Mamluk governor of Keiak, Baybars al-Mansuri, wiote his 
memoires called Zuhdat al-Fikra fi Tmikh al-Hijra. These recalled 
how he liad noticed diat one of Ac re's towers was so damaged by 
mangonels that it eon Id be reached across an open space between it 
and the outer wail which the Mamlnks had airt%idv captmed. Bm 
tins space was ex|)osed to the delenders' cicjssbfnv lire. So Bavbars 
I took some felts and had his men stitch them into the shape of a long 
I white t loud: 


Mobile sheds to protect men 
attacking the walls of a fortified 
place ranged from simple 
structures to elaborate wheeled 
devices. The complicated types 
shown in an 11th-century 
Byzantine anthology of military 
treatises may not, in reality, 
still have been used. (Biblio- 
th^que Rationale, Cod, Gr, 2442, 
ff. 84r-35v, Paris} 
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Between iwn pfxsts (opposite tlie cliunaged 
lower I place a pulley ri^^ecl willi ropes siinilui 
to a ship’s, rhere 1 hoisted ilie felt cloud into 
place like a dam. This was done under the 
wings of night unknown to the defenders of 
Acre who, when they arose in the morning and 
saw the screen, shot mangonels and arrows 
against it. When a stone fell into tlie screen the 
felt would slacken Iteneatfi it aiul break 
its thrust, and the crossbowmen con hi not 
pet tell ate it witlt arrows. 

Behind this screen Bay bars' men 111 led the 
moat to make a causeway along wliich the Maniluk 
army successfully slonned the walls. The device 
was also reniarkahlv similar to one described and 
illustiated in a work on siege wai fare written lot 
the French King Fitilip the Fair just over a century 
later. 
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COLOUR PLATE COMMENTARY 


A; TORSION-POWERED ENGINES 

1; The largest form of qatvs ziyar, as described 

by al-Tarsusi 

The frame of the qaws ziyar was made of unseasoned oak 
with half-butt joints and large iron nails, Each piece of wood 
was approximately one span (20cm) square while the vertical 
timber at the front was two spans across with bronze plates 
around both sides of an arch-shaped hole through which the 
arrow was shot. The horizontat stock down the centre of the 
qaws ziyar was again of unseasoned oak. Twisted skeins of 
mixed horsehair and silk were looped around the frame, their 
tension causing the arms of the crossbow-like structure to 
swing forwards. The arms themselves tapered from about 
25cm to about 5cm and were of composite construction 
around a wooden core, tn this reconstruction the bowstring 
of horsehair and silk has been pulled back to slot into a 
groove across the top of the stock. An oak trigger from 
beneath the stock pushed up a peg which forced the bow¬ 
string out of the groove to shoot, 

Al-Tarsusi also described a winch that was used to span 
or pull back the bowstring against the massive thrust of the 
twisted skeins. 

2: Byzantine alakatton or battista 

The Byzantine aiakatiof} was probably a simplified version of 
a weapon common during the Roman period. Its heavy 
wooden frame could not easily be moved However, the 
weapon itself could be aimed up and down and side to 
side. Like the qaws ziyar, the aiakation had two separate 
bow-arms^ in this case of oak, and the twisted skeins that 
powered the weapon were stretched across a wooden 
frame. Some Byzantine illustrations seem to indicate that 
these skeins ran through slots in the frame while the skeins 
themselves still seem to have been of animal tendons. Here 
a cross-shaped piece of iron with a claw is held in place by 
two staples nailed to the stock. An iron 'key’ with a length of 
rope served as a release mechanism. The weapon itself was 
spanned by ropes and hooks from an axfe with a wooden 
capstan wheel and capstan bar. 

B: RUSSIAN WHEEL OF FIRE IN ACTION, TARTU, 
1224 

During the Crusader siege of Tartu in Estonia in 1224, the 
Estonians’ Russian allies made large ‘wheels filled with fire’ 
which they rolled out of a gap in their already damaged 
defences towards the Crusader’s largest wooden siege 
tower. But the Crusaders extinguished the flames and these 
extraordinary fire wheels failed. Devices known as Thunder 
sticks’ were similarly used in China, though they were not 
apparently ignited, so perhaps these weapons hint at eastern 
military influence upon Russia and its neighbours even 
before the arrival of the Mongols. 

I C: PYROTECHNIC WEAPONS 
1: Greek Fire syphon 

This hypothetical reconstruction is based upon written 
descriptions and one surviving illustration, A vertical brass 
pump provides air pressure via a bronze-bound leather hose 
to the main tank consisting of two pieces of copper soldered 
together. Underneath is a small brazier and a pair of bellows. 



ABOVE AND BELOW The most famous Middle Eastern military 
manual was written by Murda al-Tarsust for Saladin in the 
later 12th century. Its illustrations are schematio and dec¬ 
orated, even including gold paint. The two pictures shown 
here show a qaws ziyar from the front (above), and a side 
view (below) of the multiple winch needed to span this 
fearsome weapon. See a/so Plate A. (AZ-Tabsira by al-Tarsusit 
Bodleian Library, Ms, Hunt 264, ff. 65r & 87v, Oxford) 
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Several forms of siege tower appear in this 1 tth-century 
Byzantine anthology of military treatises, most being shown 
with wheels. Various types of ladder or ramp were added to 
their summits to allow attackers to get onto the enemy's 
wall. (Biblioth^que Nationale, Cod. Gr. 2442, f. 97r, Paris) 


The brazier is believed to have contained flax, possibly 
impregnated with linseed oil. Another hose takes the heated 
incendiary liquid to a brass or bronze nozzle. There was 
presumably a tap to control the flow and at the front of the 
nozzle there was an ignition system consisting of a linen 
taper impregnated with sulphur. 

2: Waff zarraqa 

This conjectural reconstruction of a portable Greek Fire 
syphon is based upon a number of written descriptions, plus 
highly stylised illustrations in Byzantine and Islamic military 
manuals, An airtight copper ‘box’ containing inflammable 
liquid is mounted above a hand-held syphon, The inclusion of 
chemicals that would later be used in gunpowder probably 
meant it was no longer necessary to pre-heat the fuel. The 
pressure is here provided by a handle within a quarter-circle of 
brass or bronze, as indicated by a small Byzantine drawing. 

3: Ceramic grenades 

A few of these grenade-si zed containers have been found to 
contain traces of burnt material and even primitive gun¬ 
powder, A-b: Two grenades from Fustat, Cairo, 12th century. 
C; Grenade from central Jordan, 13th century. D: Grenade 
from Abu Dhabi, 12th-13th century. E: Grenade from Burma, 
12th-13th century. F-g: Grenades from Transoxania, 13th 
century, H: Grenade with a long ceramic ‘handle’ from Iran, 
13th century. I: Ring-shaped grenade, perhaps to be 
attached to a javelin, 13th-141h century. 

4: incendiary missiles 

The incendiary missiles used in the Byzantine, Islamic and 
medieval Indian regions included simple flighted javelins with 
packets of inflammable material tied to their shafts and 
various types of blades (a-b). Other javelin-1 ike weapons 
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In addition to massive crossbow staves, an array of bolts 
and arrows (a} was also found in a Syrian castle. The bolts 
vary tn sizOi weight and length but have the tapered tails 
which distinguishes a crossbow boft from arrows. Some still 
have crudely made iron arrowheads and several still have 
flights made of paper (b). (Private collection) 

appear to have been rockets, almost certainly indicating 
Chinese influence (c). A more elaborate and perhaps 
experimental weapon (d) consisted of two rockets attached 
to a third ‘stick’ with what might be an incendiary grenade in 
front, while a surface-skimming anti-ship Torpedo' (e) must 
surely have been merely experimental. It consisted of a 
half-egg-shaped iron container attached to two wooden 
poles, the tails of which had leather 'rudders’; there were also 
rockets tied to the poles. 

5: Hand-gun^ late 14th century 
Unfortunately the very worn Arabic inscription on the rear 
portion of this medieval Islamic gun has yet to be interpreted. 
The massive late medieval iron arrow found in the citadel of 
Damascus, and now in the Musee de I'Armee in Paris, was 
probably fired from such a gun. 

D: MANGONELS 
1: ‘Turkish-style’ manianiq 

The Turkish manjanlq was simpler than the 'Arab’ and had an 
open frame, but the rotating arm, axle and attachment for the 
ropes were the same. 

2: Rumi or ‘Frankish-style’ manjaniq 
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in addition to mobile siege 
towers, this 11th century 
Byzantine anthology described 
ladders and platforms which 
could be raised and extended to 
enable attacks to be carried out. 
Some are very similar to the 
devices shown in similarly dated 
Chinese military manuals, 
(Bibliotheque Nationale, Cod. Or. 
2442, ff, 93r‘94v & 9gv-1D0r, 
Paris) 


This was another simple open^framed weapon, except that 
the axle sat in a slot between the upright supports, A tri¬ 
angular frame for the pulling ropes also extended further up 
the arm and also rested upon the axle, 

3: Lu'ab or swivel manjaniq 

The iu'ab was the smallest man-powered mangonei and its 
smallest version could be operated by one man. An identical 
Byzantine version appears in several Byzantine manuscripts 
which illustrate a three-tiered structure at the top of the pole. 
This has been interpreted as a frame which allowed the arm 
to be turned horizontally, enabling the operator to change 
aim between shots, 

4: Byzantine petraboie or ‘Arab-style’ manjaniq 

Several sources state that the front and sides of the frame 
were covered with wooden planks and that there was a 
wooden roof The exterior could also be covered in fresh 
animal hides as a defence against incendiary weapons. The 
axle again sat in deep notches, apparently held in place by 


the weight of the arm. In front of the arm was a wooden bar 
to which ten pulling ropes were attached. These presumably 
ran through a slot in the front of the weapon, since the pulling 
team was inside. 

5; Earliest known form of counter-weight 
manjaniq as described by ai-Tarsusi 
The timber frame was the same as that of a Turkish manjaniq 
and was, tike other Middle Eastern mangonels, made of 
unseasoned timber, A trench was dug inside the base-frame 
so that the counter-weight did not hit the ground. The arm of 
the weapon was made of a single piece of timber, probably 
roughly hewn pine, while the axle fitted into slots on top of the 
frame and was of well greased iron or bronze. As a counter¬ 
weight device this early weapon used a large net of hemp rope 
filled with rocks. A large jarkh crossbow was attached to the 
front of the frame by large iron hooks, Al-Tarsusi's text and 
drawing are difficult to interpret but it seems there was a pulley 
attached near the upper end of the arm with a rope which 
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Various courttries tried to develop multi pie-shot or repeater 
crossbows. The earliest description and illustration of such 
a weapon in the western world is in al-Tarsusi’s treatise 
written for Safadin. See aiso Plate D. (At-Tabsira by 
aZ-Tarst/Sf, Bodleian Library, Ms. Hunt 264, f. 94r, Oxford) 


lowered the arm to raise the counter-weight and pufled back 
the crossbow-string. The crossbow must have been ‘shot’ just 
as the ring on the missile-sling was released from its hook, A 
turther rope is mentioned in the text and has here been inter¬ 
preted as a link between the release hook and the crossbow 
trigger, 

E: PROTECTIVE SHEDS AND SCREENS 
1; LaisB 

The wooden frame is roughly made of unseasoned wood. 
The short timbers along each side are extended so that they 
can be used as handles to lift the entire structure. A matting 
or wickerwork screen is also nailed across the front entrance 
while interwoven branches form a protective roof [only one 
part is shown in this reconstruction), kept in piece by longer 
horizontal branches, 

2: Shabakah 

The supporting structure is made of substantial timbers. 
Large iron pins lie against the main verticals to secure the 
flexible rope loops which support the protective frame and 
help it absorb the shock of blows. Ropes are woven across 
this frame, covered with felt sheets nailed to the screen, 
while the space between is packed with sheepskins. 

3: Dabbabah 

The Islamic dabbabah was a simple structure, covered with 
wooden planks and usually surfaced with fresh animal hides. 
Comparable shelters were used throughout the Middle East, 
the Byzantine Empire and probably India. 

4: Chetonas 

This Byzantine protection was similar to the Islamic 
dabbabah and technical manuals indicate that it came in a 
variety of shapes. The version reconstructed here was to be 
relied against an enemy's wall or defensive ditch where the 
overhanging front would allow sappers to attack the base of 
a wall or fill a moat. The sides of the cheionas, here shown 
open, would normally be covered with timber. 

5: Karwah 

The eastern Islamic karwah was described as a frame 


covered with hides and padded with cotton waste. It could 
be carried and was also used in open battle. Here the 
cross-pieces are made of small branches which formed a 
shock-absorbent support for the padding, which was itself 
covered by an outer layer of bullock hides. 

F: ERECTING A FELT SCREEN DURING THE 
MAMLUK SIEGE OF ACRE, 1291 

The Mamiuk governor of Kerak, Baybars al-Mansuri, 
described his experiences during the siege of Acre in 1291 in 
his Zubdat ahFikra fi Tahkh ah Hijra. He recalled how, during 
the final phase of the siege of Acre, one of the Crusader 
towers was seriously damaged by mangonels, creating a gap 
between this tower and the main wall. But this was covered 
by enemy crossbows so that the Mamiuks could not start 
filling the moat to reach the gap. One night Baybars had 
sheets of felt stitched into what he described as the shape 
of a long white cloud' which was then erected on a system 
of masts and ropes similar to those on a ship. Behind this 
screen Baybars and his men filled the moat to make a ramp 
which the Sultan’s army used to storm the city. 

G: GREAT CROSSBOWS 
1: Frame-mounted toxoboitstra or jarkh 

Here a great crossbow is mounted on a sturdy wooden 
support which enables it to aim in any direction. The weapon 
itself is an enlarged version of an ordinary Middle Eastern 
crossbow with composite bow-stave. There is a broad 
groove along the stock because this weapon is intended to 
shoot stones or fire-grenades. Bronze plates on the sides of 
the stock strengthen a relatively weak point and provide an 
anchorage for a trigger. Wooden capstan wheels at the rear 
pull back a wooden block which slides along the top of the 
stock as the bow is spanned. It is possible that a very large 
all-iron bolt or arrow, like one found at Vladimir in Russia and 
shown here, might have been shot from such a weapon. 


2: Crossbow to shoot *eggs of nafV 
Crossbows shooting small incendiary grenades were 
apparently used in Islamic siege warfare. Here the crossbow 
is a standard version used in the Middle East during the 12th 
century. The short trigger-arm also suggests that such 
crossbows were not particularly powerful. According to 
al-Tarsusi the weapon had a container like a coconut’ which 
slid along the top of the stock where an arrow would 
normally run, seemingly on rollers. 


03: Multiple crossbows in a rotating tower, 
according to aUTarsusi 

This remarkable weapon was made, according to al-Tarsusi, 
but clearly was not widely used. Here the revolving wooden 
tower structure is shown with one side removed. Each 
crossbow shot through a hole in the outer skin and each 
crossbow shot four bolts. The crossbows were presumably 
removed from the tower to be spanned and in this recon¬ 
struction they have wooden beds to raise their triggers clear 
of the tower The most complicated part of al-Tarsusi’s 
machine enabled these crossbows to be shot in sequence, 
apparently by an iron crank which turned a central spindle. 
Perhaps this released a trigger under each crossbow to 
thrust up a peg or pegs, forcing the bowstnng out of its 
spanning groove. 
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